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PREFACE 


The sludy of witlioiil .1 t«xly to dusect is :» 

liitJe liJtr FiamJet wiihnut ihc IVince, I huvc tried to laakc 
wp lof this l»y providiji^ us many UlusmtioiM as a liooi 
of iIiU liae will tair)*; and it if tin; reader'* duty to ntidte 
the l*Mi use of ihne, and to persuade himself tliat hr 
Ills a tourid Mittal tp'asp of wbal one portion of text 
H jiliout befoni; mnvrng on m tlte oeiji. Tlie nirfacr 
umUoinv oj pafticuluf irgioijs u .ilm djrseritMrd at some 
lentil, and herr the student can oJitaiii first-hand 
infortiiaiioii from Iiis own hody, or from that of an 
obliging friend 

Most of the dgures arc Uw work of Mis SJieila ILtyes, 
of Memn. E, O- Sonnutg. The mnaiiwlcr are by Mts. 
Lntty Ceddn. I iim indebted to Mesjjrs. Longiinuij, 
Green and Crmipnny (or their icindnes in giving me 
fjcimiadtiii ID have redrawn j nnndwr of iIli»tratioi» 
from Gray t Antitrtnjy. Tlieie' air tndividuatly ackitnw- 
Icdp^ J11 tiic toKi, My tlumkt arc also due to iny 
Pubiisliers for die care and aociiracy they have shnwti 
in tlie preparation cd dii* liockk. 

PREFACE TO SECOND EDITION 

In preparing dns edition tlic bode has Ik*h ciirefiilly 
rtvjted and »nie jtieviouv errors ellmkaled, A imw* 
Chapter has J)c*cn added dealing briefly with (lie «volu* 
ibiuty atpres of human anatomy, and 1 am grateful u> 
Ptofciior J. X \oimg and the G^fonl Dnivenity Ptr.-w 
for ftcniiisKHi to inr tliimrin certain tnaierial from 
Proh'sor Youiig'i Ufr af iVr/efrmr«. The Index has 
lujvii' become tltc Cln^ary-Iiidex onginally pmuiised, 

D. t. 





t 


CiiArmi t 


DEFINITIONS, APPLICATIONS, HISTORY 
DefinlEl0zi», 

The litjeml mcaiiir^ df ihf word inaicKniy is die cutting 
up of die body to c-xamine iti parts wkI dleir icbtLons 
one to JtnothE7« Knowkcigc girted by iJisscctiDn in diii 
way ia essentially or l 0 popaphical: diat i$ to 

one gains a faniiJLarity wi^i «:adj part^ sudi as llic 
arm or Icgi alrallaj to one's aoquaiiitaticediip Avidi the 
panicubj diaiHc^ ol a dty^ and diis is in fact how the 
incdicaJ atucient first Icartii his way about die huiiLan 
body. But every part is femnd in conioiii the same kmd» 
of organs—blood ncnTis, hatvv^ <etCi; so that, 

superittijiodied on regional anntetny^ iJiere is a ^pUmAtit 
potnl of vkw't in whidt die body is considered os tn^de 
up ol several co-ordLtiated i^'StumSj vascular, nervous, 
skeleuii, Jinri so on^ cacb of whidi Ims u drihnlEc unity of 
its own. 

Gros9 naked-eye observations of this kind are known a* 
ma4:wsfopi€ anatomy; this h Gontraated^ though oviy in 
gradation, wiUi micnMCOptc anatomy or kiitology^ die 
.itudy of the ^triKturc of tho individuat celh and tiasutis. 

So far, all this implies a static view of adult anatioiny as 
an unritoDging entity, a vti^y necessary practical view¬ 
point for sucli peopk as die surgeon- But \i\m b also 
die standpoint oJ developmental anaumiy; tlm comhts 
Brst, of tmbryGiogyr tlio growth of the individual vvidiiii 
the womb from the single cell formed by die fusion of 
ovum jind sperniat03»oD^ and secondly, the pon-nai^t 

*• 9 
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fUui^hpTWfti tlirough Infancy and ciiUdfiwd lo imuutity. 
I'mvards the end ol Jjfc^ certain rhangn of seni^iccnm 
lie^ to Appear hut these are regarded as patho* 

U>^icAl rathrr ihiin AimicittiiaiJ ^ nnd ftifnilariVi rrmrkifi 
anaUmy, the iiudy of orfant, really comes 

witluri dir •u-piimfc science of 

rile dev¥!o|jiiumt xjf ihe iitdivklu tl ii limwn .« 
onto^f^ny, and is coutrusted with phyiis^gf^ftyt iJir evolu- 
iionyl dcvdopmcui of ibe rare from inott* priiiutivc 
fornii, to wmc extent^ llir UidiviiluiiJ re n i pittiTii let 
]jhytogeny iti a cCKidenEed and diatortrfd form d urine his 

n devclupimint. C^mparnav^ cfimroiFty h the study q[ 
tJic human body ^ a finhleccl product in rrlatjon t& the 
itruiTiijre of antmak; some limes itse liie wotd 
for tin; investigation of djirppencef^ and 
naemVibiici'^ in ihe structure, use and evoJutionary fate 
of comr^fKTruhiii^ orgnm ui in«zi uiid uniimk For 
rxaiuple, die huMum fwt and tlic \mt^\ Iwof, struemm 
e^niially siuiiLir, are evolved nn modiftni lines voth 
differing rinal uses^ 

RcmmLn^ for a iiioiiieni to sy^stciiiiiUc anatomh fct 
ctJivirKifl lhai die siiidy ol the struciure of varioui t>ody«- 
S^*rtenw and tksurs cian only hts anificLiilY separated 
from the inveitig:iiion of ilieir acuial ^rkioff in life and 
tlni irliifrd bioclteintca] and biophysicaj processes* 
fikyrnh^y. Nrvrrtlicljen, lift dhitinctk>n has to bemade 
for dip convetiiMKi? nf i^racticid puryMnNCS though, iiiileia 
fiinctiuii is always imnw in tnind, ilie inrre study of form 
is tlniJr. 

Mcibodia^ 

(){ ihr pmeticai methodH of acquiiing onatoinJca] 
know lrdi^c, the nJdrst and riMWi haste U of course ^5^y 
iths^ctian^ a procr^ esrtendcd in receni centuries ijy 
mrcim^tfpy. I "here it turface urvatomy\ the iidadon 
of tJw suj^crftcjid landmarks of the body to the deeper 
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^Iruciuintv, of (i;injcLiIiir value tti th^ Knd thcnr 

is die UST ot liu! ,r¥-rtf}j>, which aihi>w ii|> die bt>nw» the 

A^itejn, und cjwi aI^ iiiwaj tci dpirmmdBti" 
huliijw urgait^^—caii^U, Ijltwbvei^ii—if 
Aft. filled ^^id] iuliitiiiLCcs opa£|ue U> die or xA\d 
CdJi l>c ^udied if Ate OLidujcd by turroutid- 
iiiig diem witii ajr I>Iphti in liy Jiijeeiion. Radiof;Tiipki£ 
anatomy is pjinkukrly vaIuuMc b^iise it ]odicate9 the 
Liridi^nrf»e<l rcIniinjiN of an inidividiul oJigan in die !:Kxiy 

AS ij Tf^hnle, cspecifcilly jn ihe living IjhxIv; 

A'^ illi‘ sincnaLh^ fot insUiiiire, l^ictt diossTi m c:tpcn^ 
cnee iinexjivctidily gnrM Vitriitlbii^ in |>cHitiu4i iindrr 
Kiirh illfToti^tU cinciiJU'^t^nciri its die chaiij^e firuii lying 
to positioHr with envritbniiJ %}\ntl\ ^mJ .ifier 

soiijic o( ppMJtjoiU mnwtpond iioi at ull u> 

llie standard view's, baitMi mi ordinary disseenun iii for- 
inaliurFuudencd t>odi«4 

ITKrlatkii^ 

A gfrncml principle in anatoTny b tfiut of tfie usscntbl 
siiiiiLiriLy nf aU humnn liring?; hit againii tiiii bacW- 
grouiul there i% a a>nliniioii« v.iriatbtt from thc^itandarrl 
1141 tern Lr ,ii inii^i^iiiial deiaUi- nrr coric^'rtit-d. Just 
at yfp iiiitwardly vaty in fieight and roloitrinjj nil eyes or 
Imit, Mj inieriialiy tiier^ may l«r iniiHir jiJ>eiT4d(i]ii in ihi*. 
ajTiiJiijiHnefit ot ncrViH uJjjJ bJt¥5d-vra3tiLi, tK tiie exatt 
arrangmirJii of ihe biUsducts, or in tJn^ pLirticuiitr rrLa» 
lion different strneiure^ fjcar to each other. But just as 
ihe general clt^ripd'io: caidogiio—‘^item* l^vo lip?* iw- 
diffrrem rrd; iieni, two uyes^ with U<b to themi item; one 
iiixk^ one chin and s? fnrlfi *' is alwup CfjrrirCl, m wt nwy 
Im.‘ Mine dtat iTir feniorii] artery or the biceppi jrru^efe is 
wlwje w i^itpert to find rn fact, the averager anat- 
miiical structure h eoiutderahli! Ion of a fid linn dijiii the 
uveruge tn:iu. OrcAiionallVk of cmine, there are gTO?-<r 
ilrvrlopirienitd error? wbicJi are not really pArt of di» 
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riCMmal rangip of Tltfy repsnwcfit ;i gmsa failurR 

or dkwrdon of tiommJ pmcesse^r *-g., *1 il* ^LHcncc of \k 
part of a limbp or ilic Uan^rpcMJtioii of dw iKtart or unseen i 
in nunror-imji^e fail i ion 

Applications. 

1 hn app^icatEDn of nnatomical knowledge h made by 
numerous profcasiom Ftrsi and for&iuost by the physician 
nr surgefmp espodaUy by Lite latter, who need) lobe rad ler 
mote fnimUar with ihc geography of tJie body dijiji widi 
die paltn of hb own Imndj ^ esserituilJy regloTial 
apjiroadt in wfiJdi the individual varmtiotii of structure 
acquire ati LintncdUle practical importajice^ dnee a vital 
duct or Vessel must be lecognbEcd befon: it is injured and 
riiusi not be assumed to tic in the "^normal position^'; a 
regional approach wliidli has led to somr exictiL to krti 
of campmhemion of the individual as a wiiolc oigaokin 
requiring attention in ita own right, 

rhe Tiling and the medical orderly need some anpt- 
winkal s^rounding for iwo reasons; for their own gOcwl 
ai m general discipltnc lofonning djcir daily activities 
wldi knowledge and puipose, and for |iructkal use in 
fiicL nuramg prooedurM as those oonnccted wiib tluf 
orifices of the body, or die checking of ImarvQfThjige by 
arterial campresaion, llie tnasseufie must krK^w, to work 
tn greater advanioge, what musics he beneath her 
fiogerH; and the ardrt, confrned though ht imy be to 
lurfacc rcprrsentalUmt cannot but be hdped by on appre- 
cuitioti of die relations between body oontours and the 
deeper stniciures which produce ibmu* 

raSTORY 

Before proceedittg to a dclaUed account of the 
attalomy oi die body^ a brief hkioricitl review of thr 
subjcci will be of v^ue. Wo may asstitne some pre- 
hirtnric anatomied insdnet in titat carvings and cavr 
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drawinp aric acoirnt^ ill <»inniur and mdioatc sqme 
uccpiiitntnnce witli undiylyilig structures. And i}kE 
E^>-jjiiaiu pmhably liiui a oaiuidcrablc body o^ knu^v-* 
Jtclg^ deriv«1 fresu oiibaiiuing^ Itum viirk^ui 
procedures, and frofii ritual divination using the ^nsccm 
of aninial!^ Eut it bi to the Greeks that we owe the real 
development of the idea of anatnmiicaj structure aa a 
mat ter for deliberate Invusti^ratinnp coloured though tl^etr 
views vnerre ihttrughout by spccuhitiye plnjoj^hical viewt 
on hiLtnotiTs anti vital spiiiis, and by inuconccpdon of the 
wforting of ilie vascular system. The stipcrii surface 
amnimy of Greek sculpture is well tiwvn; and vaiioiia 
Ojicradoiis sudi as treplimiug fm head Etijuriu were in 
canunon practice. Aristtitlc and Hippocrates ure the two 
great nutnts of tlih period. ArutoLlc, llie founder of 
comparauvt anacomyj probably never tUd any biunaji 
dissoction bat made many accurate Dbsen'utions on adult 
and rmbtyti aziitimJs; Hippocrates worked from a inore 
praclicAl surgi£:&l vrewfioint in connexion wiU^ fmetureii 
and disIocaiioiWi and aoconipEtbed sonte dissection. 
After die ckradi of Aristotle the schoaf at Alexandria 
continued tttc Gmk tradition, estahlidiing an amtcmical 
discipline which included the public diisectioii of Uuman 
bodies: in fad, there is some dispute as lt> Vkhcdicr riiiman 
vwbeciion was pcaeiiscd ai this tune. 

Duiing die Roman period there wo* a medical ^oot 
in the capital^ and systematic descriptiom of bonea and 
oreans began to Iw reconJt-d. In llir srcotid century 
AD.f Gokn stands out as ihe gre.Htirst physician and 
anatomist of antiquity; bis work wiis ilie basis of Euio* 
pean knowledge of anatomy for a thousand years^ sur- 
vLving even the Dark which vrere marked by a 

cessation of scientific activity for ccniurics, and fcap^ 
pearjng in translation from the Arab schobn. 

The Middle Ages were cliaracicriised by the rise of the 
great Italian univcisiiies and tnedical schools such as 
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Bolof^na Padua, ai whUih ^iudi-ntt wm winmctrd by 
A fallicf Cental nirxJc v( d^Kctian In viludk Oir »mb[khc£t 
writ of Gaicn woi ttill Hue great figure ot 

Lrou^irdo da \'jju:i ii remark »ii|e in til if time ni a briU 
liant cJilettanle tulbt and ana tomb u who establiibdd 
found prbelplcs of anatomical illostriilion which wer* 
develoficd by dit? discovery of priming. Jn i±ie [fiih cen¬ 
tury, Vt^hui Gifected EUi etiormom and efftential eJutnge 
in fcjjliicing the traditional mlbmce on Golczi hy die 
inediod n( dimit pcnAtial of>srr\^doti md di$ 5 ectinrt^ 
afior dii: |iubiicatujn of bbt great WKsrk "On thr Fithie 
of ihg ni4timn Ihiij ", mialomy Ixcamc rejuvepated^ 

In England, dissection h not ktUTTwn in liavc begun 
undt tilt very end of the I5tli cciitiiry, but some demcm* 
stratiosfis on The corpses of crimiticda by the Barber Sur- 
geoft^ vn.Tv authonwrd En lienry V 111*1 reign; and 
^VUJijnn H3rve>*s birth in 1578 licmlded dm doudshiiig 
of a fiencid of anatomies! and phyjijologicat rciicardi, 
udiehid in by dm dua^nry of ihc cimulotion of the 
blood. Durir^ the middle and latttr [Aitm of die llSib 
ccniiiryv dm Jomoui hrodiers William and Jotm Hunter 
gave an intmeiijc impeciLs. imt only m dhsecEion and pure 
onatoniy, but to tlieir appticnlions to sLugerv; and Joba^i 
specimens btxantcr ibe liasii of the giruL flunmnan Col- 
Iccdon of dm Roya! College of Sutgtions, Bv tlie doate 
of the century anatniny was recagiiizcct as n baric tttbfftct 
to be iRught to new sliidetits at iht Tncdknl sdiook 
A mmatitic |iaMage tn our own onsumiical bEiiory is 
connected %vitb dm difficulty in obiainiug itiEdrCts for 
in the early 19di cctiiiiiy. Only the bodies of 
banged erfinlnalA were available—in fact thetr direction 
was ccixn|iuboi>^ by law; but diit lource proviii^ Lnade- 
quote, the snatching oi freshJ^'-lniried corpses by tlic 
rerormcriem mm " becamt^ prevalent in Lemdon and 
particulitrly in ClEugow and Eduiburgh, a lucmdi'e pro- 
fetdoii tot dm mfTiiitis concerntrd^ who were well paid for 
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their wort Increasing public anger wna aroused^ 
especially when iminlm were ccnnmlcted la obuifi bodies 
for sak] culminating in the infamoua Burke atid llore 
episode in Ediubuigii Tlic dmcking diacksures at ihEir 
tria] tn 1B2B were ultimately respondbie for llie Anaiooiy 
Act of regularulng the cosuiuci of scheqk of 

vUiattimy and anihaming the use of utyJoimed bodka 
from budtutiom. 

It has been wet! said that ttie histoiy of anatomy *" it 
one long struggle in the search alter truth. The early 
anatconifts in tbelr denre for knowledge hod to ovcicoiiic 
many obstsuics, to mppresa their own prejudjccs^ to ai%r- 
come Uic imturai disgiitt raited by die of a cor* 
nipting body, lo brave: litunu taws^ lo withstand the ban 
of die Christtan cbuicli; to mb the grave iii the dead of 
night, and pursue tbeir studies in secrecy and peril. How 
well they ha^'C aucceoded b ibeir task f Tt^Wfcgmjdikal 
anatomy has been probed to iti depths ev^ery detail has 
been and them is Httk left for m lo do/'* 

"R. H. lluiuer t A JPWt Hats^ ^ AmUia^. l^uttclan^ i^i.. 
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STAJfDARD POSITIONS, TERMS AND REFER 
ENGES; NOMENCLAIXTREjTilEBODY SYSTEMS^ 
SYMMETRY AND SEGMENTATION 

Poaltloua, Terms aod Retereni^es. 

It ii tp iindei^taiid ilmtj for die puiposes of 

anatomicai dcscripdijn and the tocsiization oF paJTtii Uie 
body is alwayi coruickred as being in a pnkular zon- 
vcntional tN»itJoR. Tlib b as impormni as in map-read- 
iBgp where two people can undeKtand eadi odier"i 
refereiio^ because of a prior agr ceiTie-m to stick to tlsc 
same mcdiods of plotting and ihc $atne arran^emcHit of 
North and South, tn tlw standaid podtion the body b 
Umigined erect, with the aims by the side and the thumbs 
oui|. BO that the palmi of the hmids face forwanis. The 
front of ihe body and limbs Ls the anurior sx^TfacCi ilic 
back b potitfiifr; so that if tile mhition of any two ftnic- 
tttrta b being condderedt or^e may be dftictibed as 
anterior or i^OAtertor to the other tn » far aj it b ¥^ter 
the antcriai- or postenor lUrfaoe, Anterior b WE^ediiie# 
also called vcnlrai, and posterior d&rsal^ a derivatiod 
ffiDfn the condidoii in anintalfi where the belly facH the 
ground. 

TTic podtion of structures is sbo related to Uie median 
plane of the body [AA m fig. 1)^ One pomt b said to be 
fnrdii^ to another which b placed further Frotn the mid- 
line, the second point being lal^isl to the Emt. Aivl pointt 
nearer the head end are sup^nin to those m/rriof onci 
neamr the fectj rmfiiol is icmeTTmcs used for superior 
and catidtjl for Inferiof, carresponding to the head and 
uU of uttimalL . 



ETANDAStD Tire BODY SYSTEM? 



FiKtram 


fio. L Tht omvcmimul irinr cf lht^ bntY fmn io froni, 
tfamirbis iu ULictior ttir^KC. AA m the nHillAn pluw. 


'"tj' 






tB 


ANA'TDShlV 



Fm- 2,r Tht ptmtipriaf ttirfutt ni iht badf. 
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inUrjud and itxtrmai art clwcriptivt q| ih^ boundar)' 
walli of body caviLia or hollQvv organs; tijus die rib* ^lavc 
ail trrcnml aurfciE^r diircttd! outwwiU oml an iptnnisLl 
fujfpxie facing towards tlic tiioracic cavity^ Jitip^rftaal 
and tie€p are obvious refcrructs to relative distancn trom 
iJic furfacc. e g-, the skin is supeHicial lo the undedying 
musdei. 

Certain orther temis aie used in comur^on with the 
llint^ lierc^ anterior may become paimar (hand) or 
(sole of fool), wish dor ml for ditj posteriur surf ate 
or buck of hand or the iipiicr ittffacc of foot, AUo, 
Jateral and tnediaJ may l« reftired to In die limba by 
mum diirivr^l from die corn^t^Jidkig paired bones of 
forcaim and lower leg, rjudinl and tflnor, or 0bz4tat 
and libial Points nearer tlie sbouidcr or groin air 
pr&xim^l to lliose dinal onea shuared nearer tho lingen 
or Iocs. ptriphtral come»| Kinds roughly to dbUih 
Init 13 usually employed for the more undying distri* 
buliofi of the hmnehes of die drctilatory and nervous 

Finally, rl b often newHsary^ to refer to lecttont thrmigh 
the body; ihesc may be /loriionfflf (transvtjrse), 
falnng or jamUcl lo die niedliiJt jiianetp or carcnal lalong 
Of para liel to die coronal plane BB in fig+ 3 at right anciet 
to die incdiafi plant All the terms given above mtist 
be mastered before proceeding i they are the cardinal 
points of die anatomical coinpass, widiout which the ex¬ 
ploring iiudcnt will Income hopelejaly losL 
Homenalacure^ It is equally inqMjmnt to have an 
agreed lysicm of names far |Taru of die body; a standard 
faimencJature i* tliErefon? used throughout the world, 
based on the orifijial Latin tcrtninolfigy aisd nsvhed at 
intervals. Tltese rewrioas are^ lim^'cver^ mfrequenCj and 
dnoc difTcrcin generations of studeoia may be brought up 
under difFerent avstemSt dicrc is inevitably some (A-erlap- 
pingi. Surgeons particularfy tend to letain die older 
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namrs^ and in $min- two or more ienn 3 may b<s 

collpc|uiat|y uiec! fiTT the smie- 

In this txK>k tio attempt hiss miulr ro lo 

any partteuJair KdicinCr and tJie ri^jtin will bu intfoduc^cd 
JiatumlLy tn the ^XHinc of d^ntrifnion. 

Symmetry «nd Seiinentatfon. ^rtir h.ilirs of the 
body on Kacih sitlir ol Oir mrdian pimitt Am %fffy bn^ely 
simiior^ with corrcspoiiditi^ aiid fcft biitUjs ri^ht 
and left kidney^ and 30on^ i.c.. many Rtnictun^a are jyiJt-r 
mrtriiial lliis jyTnTntiiry ts far from perfect, liow^eviT, at 
Rime uifermil or^oju arc nuiinly onesided (die liveiX ^>r 
pntirejy so (thi^ spleen)} and even the opposite hitibn or 
tJie two halves oi UiM brain are never c^oedy i\k sarnr. 

The homan iiody repcau, in vi^ry tnodilirct fomi, dtc 
primim'e Atmngeinrnt of jerifirttfrihopr; ttus h wide¬ 
spread ill the animal kingdom aiid well exemplihnJ in ihe 
Ciifihwofin^ which h iiuwlr up of 3 iimitber of ldenl:lr4d 
jnegmenu^ cticli cOiitainiiig the mtin? organs and to a cer¬ 
tain extimt mdcpLindciit (hong^t the gut tnivtrrses 
in ooimiKjrL Ifite^tratcd as he ij^ tnan still rcuuis jnany 
features of this segiiicntnUoir^ lliOLigh k k more cJcaity 
iwjrn ?n dw? embryo rfu^u jn the adult ilale. It it rUs- 
played in the aiTangeinirTit of the ^-ertebiaj txilunin^ in 
the sem^ of painxl rihsi^ and in the »:pnents of the spinij 
cord| each of whirb oH a pair of spinal nerves to 

the apfjmpiiate iRxiy-iiegmeni^ dbtortof Thtmjdi 
hAvr. Wotne by rejuoii of the inthrt^tee of ihr litnlm 


nitisc arc: 


The Body Systems 


T he dielciat boiie?L 

The joints or iixiunilations. 

The mnsdes. 


Together constitinhig 
tile locomotor 
sysrem. 
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Tlwi lysimi. ^ Togeihisr ccmnituttng 

Ttie di^tive r ihi? YucrjnaJ 

The itrn^nical lyRiem * or^aniL 

The jystriu—Ii&srt, blood ve?aeii, lympb^itiei 

Th^ liervaiiA ^y^Eon, amT Eti? sciuC'^pf^fim- 

Berore pToceffding fimlit^r^ nt will be u^ful to ^me 
idtA of ilie generaJ Ik of ihe land by cxnrniiiin^ briefly 
[out of these rv^siemti. 

Olg^fitlyo SyiTi«m. Food pasiini;^ ihToo^b die tnouth 
atlen an Ed^pJiAded cavity bdumb the pharyme, w^iick ii 
ccaTuixDl:i m The alr-pasiuge at tfiii kvd. It Aum 
trAveb down die ^kl [oe^phogos} to Uw stomach, 
dtence to Uie coiU, Tint oi the ainalb und ibeo of lUe lan^e 
Lnmiinr.. The watte matter of the food^ or luece^i tJten 
enters die lowcii part of the large bovYul—ttte rectum— 
#md u eiipcllcd through a short anaJ caoaL At various 
points along the diige.'idvc tract certaJti glands are situated 
and di^diarg^e dieir secredons into it- These are Uit 
three pairs of salivTiry gbnds around the mouth; the 
poncteaSp bebw dte stomach; and the livcfp whJdi over- 
lie^ thr :^tcinmdi. 

Reap trfi lory Byatam* Air infuded dirmtgh Uic nose or 
moudi eiucrs dig pimjynx b-EiiliU aiul tra^cll down 
ihroitgh die aiT-paasi^e pnjpcr befow\ “The first prtrt of 
ihti U die l.tr> ojtp which is also die or^^an of vtsicc; and 
ihti kads on lo liic iracliiea or wnidpuje, wfiich divides m 
ihe upper part ol the durst into a right and left hratidiui 
for the and left lung. Each bmnditu lubdivukf 

Within die lung to form ntuncFOuj ItrsnErhijig bronchioles 
width end LD dmters of tiny air sajnk 

Urinary BysCem. llic urine is secreted in the t^vo 
kidrinp, lying at the bacli of the alxioniinal cuviiy. From 
cTjch ttdfsrv a lube, the bneUT. carries tlie urim: douii to 
the bladder in the pelvis, tlic epact between the hip 
Efoiiqs; and it b discharfigd Irrm then: into tlie urethra 
fn the female tills is a short chonirelj soon opening 
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Fra. S. *f\w nap^t-or^ pHftgti. 

or acx o^«ns wkU be ooiuifkted 

The dfculAtory synletn i$ w^n^iw lty 
..and ^hkh thds blood h piop^Ilrd by the 
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extemill^l bi the male U is a tone; curved pathway 
iravenin^ the pratnte glarKf, and liten running through 
ihe pcniti whidb ‘"‘i* also used fur performing the 
nrproductive acL 
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cofUT^f^ions of the muscuJar heart BIcKxi h diiveii mto 
Ute arteries, thick dasw tubes which aid by their ircoil 
^ duciiljutjofi of blood to aB pons. The arteries divide 
into smaller branches in their coumt to the organs and 
Uinbs, and hnalJy breolc up into a meshwork of fitie capill¬ 
aries, mkioscopic thm-walled veaseU whidi permeate 
evcjy^ tissue of tile body except the cornea of tJie cy^ and 
the outer b>'er of the skin. 


1 Ifrtftrry 



The blood connuned m the capillaries dh£harK«^ 
<wygcn 4iRd food miitcnab to the tissue cells, and takes up 
carbon dioxide and wastes in retuni. The network refomu 
to form smalt veiiiSt which b ec om e huge venous trunks as 
th^ iravd ccnindly towards the heart* These are thin* 
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wdled. havfi rto puJitt ami tdni^iiii valves to prrvwii iiiy 
backward flow of libod. 

Now tbiT^ an:, in fatl, two ^-eliaiaos cjftnbuota; * 
j/j/etnic, cfinccTKcU witfi tlic body ni a wliolc and flrivcn 
by dit iefi sidr of die bi^art; and a pulmanaryf concerned 
widi the passage of blood tJirough the Inn^s and [faiven 
by the ri^ht sede ol die Mean. 

The heari ha^ a nght aiid left side which qidie ^Inil 
off from one ^moil^er- and each side hm An Ufp|-:r cliani^ 
bcT Of airivmi' nreeiving blood fttun tfie grejil veim. aiaj 
ih bwet diCLMiber or ventricle diidiat^mg bJiUKJ into die 
grtal arteries Stale venous bbod from die body cjiirr^ 
the nglit nirium, to the rifthi vcntritfc, and La 

cxjjelled through tJic pulnionarY artery to tm^ ersc I he 
c^pEjiarici of tlic lungi, Ibrc. it becorpes aerated, receive 
wig fredi oxygen from the air in ihe air-sacs and giving 
up carbon dioxide in be bnrntlurd otjt or expirecL Tlic 
frusli bicxxl returns from die limp in the pubnonary veibi 
to the left airium of die liran^ dicii clown to the left ven- 
tricb, itnd i* dtirjLiiiged into ibc great arieiy^ of ihe liody^ 
tile Aortap wiiidi sup|Elic;i die Itead, trunk and Lttnbi 
through iti branchcA. 

In die body ti^ues die blocxl i* Triidercd dark and 
vcmHiSt is uiliiMtcly collected up into great veins, 
die ftipcnor v^fm cava draining die licacl and ami^ and 
ihc mlerior venn casTi dndning the iniiik and IcgSs NtJte 
that, whcTCtis ilie nncjies of the body comam bright wtd 
blood and the dark hbod, the iwrse h inevitoNy 
the case for the pidniufijiry arteries iirwJ veins; fejr die 
lungs arc concfimetl widt neve rung die clicniicaJ ftaies of 
the blood. 

Them » a spreiai attangetnefii of tiio abdominal 
veijbdji whitJi ntun be noted- ^rS lieieas die veins leav¬ 
ing most Structures pass directly to die heart, ihdrae from 
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tbc sttimadi imd liiti»Linea enter andiher org-aiap ihe liver, 
where tliey hn^kJs u|i mt0 a second sel o( OiplliaTJrs io 
dut die blood is filierod through llie Ji^w before rcadiing 
die hsArt via due vems pi die Evtf it»df^ This b to aocuie 
ihnt the liver utHiw ami tLorcs tht dissolve tood suh^ 
stress carried by the hlocid from iht bowei; dw artaiige- 
ment b known as die portnl tucubitioiu 
Lymphatic system. Thb b a son of accem»ry to the 
main vascular system. Not all die Giild ponioti of the 
blood wiikh exudes into the lissoKt froni the capIU^tiea 
returru W these v%S5eU^ with die roiilt ibai ilisie b an 
accuinuladcm of tissue fluidit Thb tx^m b by a 

lepamte set of fine channels, die lymphatics, which begin 
as clefts and crevk« between the cebs, and join up to 
form a plexus dralrung the varititis organs. 

Tliese vessels (Miss up the limb® and trunk and are inters 
ciipxed at Terrain points hy a miinbcr of guandHStattom ftr 
rdtert wliich lie at the cIIkiw and kaee^ aimpil and groin, 
and m the tnink adoiig die great bitwl vkscIi. 

Hic lyruphatici of ihe entnk join to fonn -a wider vesd 
known as the ilioracie duct, of matclrstich thickness, 
which runs up in the chest to the left lidc of dit neck; 
dkere it gathers lire lymphatics of the left arm and the 
Irfi fide ot head atid neckp and cjitchargcs Lnio dte great 
veiiHL On the riglu side, the veijseb of die arm, head 
and neck discharge directly into tire veini^ 

One of the matn function! of th b sy*ricm b die ahdmrp- 
linn of digested fat via die lymphatics of the bowel: and 
the lymph glands deal with atiy infectLOO brought to 
them by' die lym[iuiiici. 
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CdJs. 

Tim tndmdiiiiJ rnicmsciapic £^U u tiit basis of tifi^ Tfir 
body i* tnmp0*cd of diffcrtni vthldi bpc agi^tirga- 

IKTO of difl saw kind of edit tog^ftber ^ith a coiwidfiT- 
able eunciimt of intemllular sul^tJince, Tisn; ij also 
ixuidi matjcrlai produced by cellular actindty but no 
Eonj^er e.gx, ilie tiiineral oc:inic!nt of bone^ arid die 

tiaiJs. Tbc essential pints of the cdJ its bounding 
mcmbrariet ibe proioplasmk lubsiancct and the central 
nucleus. Ail cells have spnmg from die divifinn of the 
female gemi cell (ovum) alter fertilizniion by tile tnale 
germ edl (ipennBtcrjcocinJi: ami il i» in order to ensijre th^’ft 
the factors of tnheritatirev the genes, wJttch coiutol die 
behaviour of llie cell in |Jarlicu1ar and die life of the bodv 
tn general, should be diared out equBUy to new cdk as 
they are lornicd tlmt ardiOaiy* cell division is an extremely 
complkatcd process. It is called and in it the 

ei^ntial elements of the nucleus, the cl]joino?tcn>es, split 
up to be divided between the two daughter Each 

climiiiDsome carries m it die geneSt wfiicb are thtr 
detenujiting factors in the inheritance of cell lietiaviour. 
Occasionally a cell and tt* nudeui just bftrak into twMj. 
Init tliis is unenrumon 

TTie odb of dJfTerait lissiies may be gt^ily- miHJilkd 
for tlidr specudk^d funcueiii, the red cell of die 
blood which has lost its nuckui. the wLiite cell of ibe 
blocxl with a mtildJobular nudeus^ the nerve cell vv-ith its 
CTtormously cknigaied axriu-praccf^ nr nerve fibre for 
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carrYioj^ sdjniiiif the strkted or !itn|>fd miude (hpv 9, 
J (h but iiJ each th* e^s^ntisil €ompoji4!nt& reuiain tieetif- 
niz^hk. 


Tle^u^s. 

THenr HTP <w»ly four essential epithcliuui, coii- 

fMSCtivcv mttKvLn^r and ttervom. These iiiuy lie modified 
further ui vaho^ myt but togeikucr they inake up ihe 
body. Tliey ciMFca: on Uie one luroJ in ihe D4ture of 



„ ^ , Wef¥f CcH 

FiOi 9. VMiiDijA t^p« <}|^ orU. 

lliEir component cefls, ard on die other in tJie punituLtf 
kind of secreted miercctluUr sulMtatice. die cell hack- 
j^rmind ot m^irtx. . 

EptUialfitiii^ Thift tissue ewers ail free body ifurfaces: 
iKi-i only llw txiertLEi] nirfacti' of the skin but also the 
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iiilcniiil surfacei^ the linings of the body cavities, the 
glauds opening' inttt them, the veseh, und the resptnitoiry', 
digestive, and jpriutOHUftnMjy tracts. It U uiijurtom lo 
neaJwe that Jsofh inteniaJ utul atiernut surf aces of the 
body posse^a itiii iutacl "epithelial envelope'’ which i* 
iiDmuiliy unhrraclied and stunds <u a batrirr liftweeti 
tJic outside world {iriduduig pamdoxically, the contents 
of the iKiwel aiMl internaJ hollow otgans) anel thr de«;»itr 
iiiusciilar connective and nen-ous subtlaitce of die body. 
'iTtevr inlrrrui] and CMKiritiJ linings Ijeconie continuous 
with other at ibe cxtcnial orifices of tlie vaiioiis 
cavitio—^at the lips, nose, anal and iireiluiil openings— 
where dte Itniitg (j the digestive, ocfpinitDry and urinary 
tracts latcomti conUnitoitt with thin. 

An internal cpitltrliiitn is called {i) a wroa; fintW 
where it foniis tltr ujiooih dicct-like houndary of » great 
body cavity flike the pentoneutn, pimra or perJeatdtum), 
(iii a rnttamt ttumbtann when it is a sccrciiiig glandular 
laTtw lining the IjowcJ, mouth, gbndy, etc.; and (iii) an 
riniittfirtium whrrc it lines blood vrjacls. 

Kniibclimn u tyjiicaHy vety cellular and simple ii» 
airangemcnt, with litlii: intercellular tiuterial and ira 
blood scsscls of its cTv**n, the celts being arranged in ti 
ungbdaycrrd inwalr, or in row on tow {straltfied epitlut* 
lium). Most of llir iHidy pigment U funned in this tissue, 
e-g.. in U»e skitt, iris and iciina^ 

ConpectJve tissue, lit i» various forms this maltn up 
the mail) supporting fraiuirwork of the body u a wliole, 
and of each organ in particular. It k clta^terized try 
the brge mnount of matrix or ititerccUuLif substance; 
and the exact nature of a connective tissue dr^^iends on 
the (urticular kind of matrix and of the fibres it may 
mnluin. 

Tims in simptJe aifctaT tissue, the loose web-tike pack¬ 
ing in Iwdv clefu and sjiacH, between rnuficlc and oigans, 
mid sepuraling ikin from deep strucium, thwe is a semi- 
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nuid matrix contoiniRg both white (iiDyidcilng) and 
yxllow (cL^tic] fibrc)^ an aitiLia^cjiiicnt oUjqwing Ir^e glid¬ 
ing of part on part [fig. TO). 

tn adipose! or Tatty tissue di&ctEU an; modified to carT>^ 
fat globules; ti ts found evcrywhert; except wiihin the 
skuEf cav'jtyi bat is nioai conspicuous beneath the skin and 
in the tnembranes witHn the abdcnnimil Cavity. 

A pTcdcminam-e of fibres either ctditiitry 

fibrnui iiiaw, wUh strons white fibres in |>ani)bl cohimru, 



Cimncft^ve 


Metnicf 

Titsv* 


^Eu. JlO. Jk iiin|]Ee couiiccli^T tinue- 

as in tendoim and Jigoinentjc; or elasik dsiue. contalnicig 
die resilient yelbw fibres, itupoftont in such tmictum as 
the Jipinal hgaments and the walk of artcrica. 

In cartilage and bone the matrix lias become solid anH 
impregnated with miners] saitA: they arc described later. 
And in blood and lymph the matrix ii complcitily fluid, 
Vk.hile the cells hav^c become modifledi soinc to carry cUv 
tolved fesjnTiilorji gasrt t^nd nutrient substances^ oihun to 

dra! widi Invading mic/o-organifms, 

n 
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Tin, LI A fiiiootK miiHic £brt^ 


Mu^uLat tls&UQ^ This U aliDD$t entirely comfKmd! 
of cnuAck: filircs miuigml m bundles whkh 

iepaxatod by afcokr umkc^ Tbc Glsei higiily 
spcciilited cidk charaettfued by tbrir great power el 
eonliBetiae oe an exBgi;mtion of a property 

prerat te sovne utent in oJl pcotopiaun. There are three 
type=i, havitig nitUe? different minute ttfucttite and ful- 
dlfTenng functions 11) i— 

(1} Smooth Of f*tain mttsok (imstriped, involunmry or 
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dki: ootitnicliitt iik4ttcri«il in 

hoUnw iiitrrna] (nn’^uLr orguii^ liJEr Itic lUrrtJJi, bc^rJ 
4ind bluddcr; mructurcs wlitcli mnii wnrk itntc^iniific^lly, 
Ijc^tkxid uJmdtiUi control of lUe csniir-jJ nervous 
KyitcMt iUiiJ rt^giiLilcd I»y die V'mi-itHlt:|if';iLdcnL ALJEDniniiic 
or v'c^jctiidve ueivous s^'slcni. 

(ii] In mn^dr Cslcclcial^ votuntan-X the 6bircn 

ajne more IniricaK and are cnass-^iriiiicd under the inicro- 
scope. They iiuikc up the iiiiisclo* ol locoTTtotion and 
ikcirial movrjnpnt, and jjnr under diicrt roatrol h^‘ the 
rotfctnoojv vciiuntiijy sii:lir)i! nf ific cdiiira} iirrYiUii iyslcm. 

(iii) Cerrfiffr occup^A w intrnjfwdLilr pi^^ilHUU 

ioaujjijeh av iu fitim sre ^triixrl iiltKou^b dir nctkiti of 
the liean ts iiol amler voluntHty control. 

Nervous tiesiie, I'Kii h marked hy the ^cusitivLty of 
kij ccMa I.U Aiimali and ihr grciit conductivity of the fihn^ 
arisLiijj^ fmiu llic^ ccIIa. Each celt hji« a iiiiinlH*r of snuijl 
firaPchiuK prora!^es. ot dendrites whicfi liiici'lock whh 
those of ncEjfid^bourtng cclU; ^rid one ot tht'w a cHwg^Lted 
(often eiionuDiisty, when truversing the length of a lutlb 
or ihc extent of the jpinai roid) its the main axnn for the 
of iiiuiiilL CcHi dirndritcv arid axon make 
up ihe ikerv'c uiut or eriirofir, ami nervous Ay^tcin h 
hiitii ujjof miUiomf»^ these uruJs in conipJvx iikirrrrLiibii, 
Srrve filite* utc i^rouixHl ui biuid!«, Ijodt witliiu tijc 
hraiij aiiid spiiiiil cord, uud iltside the tnaiji tirfve inuiksc 
Tliey are of two kind^. Hic larger white or ntedid- 
idtfii fibres iiavr an trcEubtim? fatty sheath and arc fouiEd 
in ibe cranial atiil Jipmsil nerve of ihe \'olunT4ir>' nervous 
system; ihc finer gnry filirtii arc uuslwalhcd or miff* 
mnlvUnl^d and but frnind in the autonesrmic fyrtem. 
Datnugc to nerve lis^e h irrciAarable in ha much a* the 
Ei;lk are incap.ililr: of rqiroduclbn, thmigh injured fdires 
may grow again; but ttu! fiitJClioii^ of dcfttitiiyrd atrai in 
the ccu'lesK of tlu? brain may sometimrs Ipp .Lumned hy die 
cells of other iiarts of die brain. 
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l^ody wall uud body cuvUii^s; goTfintii: aqd 
fitrucfure^ 

Tbr Ixtdy w;<l1I ot pmirtfs vuchm^ tht! gjttM C4ivitii*;i, 
^hdoirii^^ iind thoi^, w)}idi tirr uho riiaiiied after theli' 
LuiiTig TOEmbumci iis dii? perjluiieal luid plcuraj s|Wa», 
ihti liody wilI] u conipoiMfd of Uit skcUtion 
with it;! iiLt[iched muscies arid coniLc^tivt \kmcs and the 
f^riyini^ skin and fat; the or somatic iLtructurcs. 

liw rat'ifw* with thnir ^ooth seruu!! Linings^ ronmin 
iJie intcnidl, vtian’al or splandinic or^^ant- the limgs and 
hrart Jfi the chest, imestines ^ifid nfhrtr organt %u the 
iklKlomriL TJ icr vj^rara have dcvetofKd in I he: ijtnbfyti 
Umii the pCKtrriar body wall AJtd still retain ilmi iiEtoch^ 
mciil in tire iidull^ the lung* hy tlitrif itjolSp the intestine 
by Itt doufjk^by^ered, fat-laden, nupporling inr^ieiitery. 
And wc liavo oirtaidy rioLed tlmt die padetal skelctni 
mijsris are under the control of the will, while those of 
the vi^crri runctioir uncon^^ioudy and nre largely inde- 
ixmdeiii of ihe ccntrrd nervous ^y?rcm. 

The body coloring ; skin acid fasciae 

Skin. 

'I'he skin covers the body ant} h contimirnrs with tlu: 
lining! nt ihr internal canalT at their variont orifices. It 
is highly elnittc, nnd nintnte on thr deeper uLrueiufes 
except where tightly Itiuitfi down on tile 
f^tms arud stdej. On itn surface open the hair follicles, 
sweat and iehaceous glands; aiid its brown ntebiiii] pig¬ 
ment is mofit de%rloped on cKpotied siies and at the genitd 
and nipple areas, tt contains llie peripheral endings of 
sensory nerves, acU as an excretory ugent ifiroti^h its 
idands, and helfr? to regolaie body tenif^en^ture tfirough 
the rate of w'ater lo5^ hy prvafxiratiDii, It ti also pro¬ 
tective, and ii nifxtified at oertain site* to fnrni the hair 
and nails. 


3S 





SWM-f 


Hwrijf 

Lcrj^f 


f^epitla 

ScfaotAotn 

Chn^ 


Ept4crm^^ 


0vmiii 




Tio^ t2 ^icciion Uin^ugli itf ikin eu iIiaw In 
MictOitopically^ the ikin han main rjOfiia. fi] Tlir 
sijpeHiCiad whEch vane^ in iJiicJtiieas, g:rEikLi?it 

m the palms and u>k% 4mcl \m j)enmiv:nir>- cncaseiJ 
die de-xureK of joLau. It Him. on cm tar homy 
[nyer of dead or dying (tatiened cells being; contartintly 
%liett oa icalr^ by friciioti, and U cantuiimUy wfmwd by 
iht gTDwilL nf the /ajer. 

(li] Tlir deeper d^rmUt or true u a tii)Tr oi 
tough elastic oiul librout connective tiuuc Lntcn^nmg 
betvk^ti the epidrrmiis and the tulvuiEmeom lat;; it h diis 
\Aytt m riniii^h wfiicfi it cofk^erted into leather, Utdike 
the epidcnnis it is btghly v-oseuloj^ and projects into the 
il«p aspect of dia Latter in little bays or impilla? which 
contain ihe Oenninal capillary loopf, and the end-bulb^i ol 
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die 5en»r>^ firfvcs wKidi carry tmprcssians of pain, 
liJiAt and cold from the ov«fiying turface. Aldiough 
tl'iiC hair foUjclc£^ wcat and G)&h;iceoua glaiick artuidLy he 
tn the demiisL, they haw dcwLoped by int^roivtli frotn tlie 
cpidcrmii: w that die Iiair shafts and die duels of the 
wcai g!andi traverse ?bt latter to reach the surface. 
TJic sebaceous glands open alongside die hairs to ensure 
their lubncatiort, 

Tlir dastii; of die derrnJs is. lo arranged zs ici 

produce derfinite [dancs of dra^age, varying in direction 
in difTccrni parts of die body, niuu, in the ontcHor 
abdamlcml u'lilJ tlie mtutal akin cleavage is muglily 
transver^ so that an operative Incision in dib line ii 
under tilde tension and gapes only xhghdy; while a long* 
itndtmd incision at nght angles to this is pidjcd open by 
tkin tunsion and a much morv dtlliculi to dose. 

FAOdae. 

Jiaervening between die skin undl die nrinsdes whidi 
cloiJie die Imiies of the ikeleton are two important layers 
of coiuicctivc tissue, tiie superficial and the deep fascia. 

Tile the ordinary subcutaneous fat, 

is a continuoLii sheet over die whole body and ts every¬ 
where fatty, saw ni the eyelids and ov-er the mnlr 
genitak In one or two sites it contains mitscle Rbr^ such 
as die musclci of fadal CKjircssinn and thr dartofi inusclr 
wludi oorrugatrj die scrotum. Fat Li more developed m 
the abdomcjiT breast and bLittockf^ and thttker in women 
than La mpSL 1l insiiiatjcs the body, so retauiing waimihi 
and it also contains tlie cutaneous ncr^'cs nnd vi:asels on 
dieir way to and from the skin. 

Internal to die superficial fascia is the /orem, a 
tough white fibrous sliect of niembrane wverinff and par¬ 
titioning the various muscles* and in close rcIaiiDU to 
bona and Ixgamcnls, with attaclimeiit to the ^ubcuta- 
netitii bptiy premiitaicei- From its deep stirfticte otltct 
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or sept* c:xteiid iuw^Lfdn tiirtweeii thit inusrk ^rowp^ 
running klnr^lK^ fw iicrvni utid vwm'K imd conipit- 
iliciitv fdr ihv viK'rr,!. It; v;]rioij.% AitilufkiiLi il k TuncJilVedi 
an T»ti^;Tiirtg nr r^Unffaiia to Md do^n 

os ihirulhi to F.iiU!lHlt4t« thi? «iiiooi}i; gliding oF 

IczKlom; and ;u bii.t30 —cloo^ sytioviiii $a.Ci ovcf 
pomu of frktinn ajid conipncfi&iOii^ aj licthwn ickin ami 
?K>ny point#,, und l;ctween lendon aivd I>oilc. 

Thei^nerpJ arrangcinenl of fosclafi is seen ntOHl cleni^ly 
in the crcKs seetkin of a limb (fig, 50), Here we have m 
fixuD w'jtlimit iiiwurd#^ the #kln: ^up-rBcial 
fascia ; and the deep fascia (mclosihg thr mn^dr masses of 
the lixiib m a eoaiiiimoiii n^tnuniiig ezavrlope^ and v^end- 
ing t^efwiMrri ih«H intermniiCtibr ?vepta wliieh aqiaratc 
the various groupi and reach the Itone. 

MuikCieSp ten lion bp aponeyrobeb 
Wf- love already noted Llir dirct main ^yy>c% of miisclo 
tissue—voluntary^ invoiuniary and cardie. Itene we deal 
only with tfie voluntary' or ^eleta] muscle^ ilie flt^h of 
the liody^ making up some 4ff piT cent, of its wtiight * and 
divided into the urwf mu#c!es cmmected with tmnkp 
head and neckp and the /jppfndicatiffr tniJi4e}es of tliue 
Ihnh#. I'hc separate iihres are liomfcd in liui;dleti by 
eonneettve tiutie^ and thw in tnni are Jhound into targtr 
liundln to cont[»««c the indiviiluai iiiuwlr, wlih its dieath 
derived ffoin the deep fasda. 

ilttacJim-Qiits. Muscle# ore tisuiJly attaclteil ui bone 
or cartiLge^ stHnctimcs to ligaments or tkiiip And tEiftSc 
atiachmcntv are Cither dirpclly by muscle llhies or by an 
IniervenioB tendon, n riisew or lesidcf,"* a lough inelastic 
cord-ltkr TtrucUirc of wtiilr fihrtnis lissnc. Kfo^t muscles 
have a tendon at one or both endit^: and wide fiat xnuK^les 
luive hmad sheet-Like lendoTi e^ipairnkm* or pifionearw.'?^ 
e.y-, ilw^of the flank alidominiil muscle, which extend 
ftoiTi Inwi'r rill to (w'lvk. ^Vhrn a ruu%le coiiiroct^ 
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one AEfAchnKnc remains iixcd—the {jrl^in—anti the 
□ther^ the insrrtiarit U rocrrqcl loward^ it; amJ genenilly, 
ill the limbs, the engm Ji pmximat and die inscftbn 
dUtalk wliije in the trunk the ortgw h mtithal and cite 
imeitSDD laleraL Bui ongb imd imrrtimt are *ume- 
tunes mtefdxaJigeAble witli circunutancci Thuu, die 
normal action of die pcaotalis nMpr, inserted into tlic 
humcfiLs U to approxinuLLe (acklitct) the arm tq the side 
of the chest. But, if the arm la fixed bv gripping a tahk 
the same nmsete can be used lo puli on ibe ribs ai its 
ongin, expiuitlrns the thoracic cavity w an 
muse Eg of tcitfiiraiion, an action commonJy pcrfomicd in 
asthmatic attacLks, witen breathing be-cduies dUficult. 

Attadunenis arc usually just dwtaJ to the Jolm moved, 
e,g-i the biccpi itito the upper radius just beyoud iUc 
elbow, an afxangtnnEait rather iDcfRocm mcclianbcally 
but allowing great speed of actioik A muscle may have 
two or even three heads of otigm {cf. the biceps oifd 
tnceps in die armj, but its inEerticn is neAriy aJw'a’i's 
single. Trudinous attachments to bone produce a local 
ridged fdin^adon of bony nihstance, wliih: direct miiscular 
imertiem leaves lilt Imne quite smooth. Occasionally 
muscle> an: attached to f-nch otlierT usually a symmetrical 
arraignment Iwtwcen a pair on opposite sides ol the 
iTtidUtie; dius die fibre# of the mvlohoids under die ciiLn 
criii'Cwm at a line of junction {called tbe modLan raphe) 
w hile thi! afKjneurodc fibres of the abdcwiunal muscles 
interface in hcfTing-bone fadiion at the mid-liut of the 
nbdonunid walL A musclci havi; two Kparatc beUiet 
contacted by an mterruediate Irndon, tile object l)eing a 
rediTecdon of ptdl secured by ibe binding down of the 
tendon to a neighbouring bone by a band of deeji lasciii. 

The form of a muscle drpends on sJie ammgemcui of 
its fibres- ^Vben these have a direct pulK the muscle may 
be fujiifofni (with a definite belly lapertng above and 
below), itrap-like. quadrilateral or iiiangular (fig, M), 
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But more [K>wer U o^imioTible when ilie hhres are inserted 
indirectly inio tendinous profoitgjitions widim dte musefc 
»ubsiwce, for ihen a greater amceiitratioti of sbcBl 
efficient fibres iii posdbje, as La the itmpennaier bipcniyile 
and multipennate airatigimcnta s1io%^tv. 

Muscles are mainly alirr Umir attadimcnts »ivd 

actkpns^ the flexor poUids tongm—the long flexor o/ 



Su^p'hke Trierr£}ihr 


Ftu. 13 . Var^iiiuu tn the if»mt oT rnindcs 
mtiA ihiD dJfnJljiUtlClll 

the diumb; occasronoily by shape^ e.g.j pronator quad- 
rains, die square muscle pronating the foieanns or by 
mm otfiET features, e.g.| die quaddeepa with four beads 
of OrigitL Muscles show condckruble variaLion in thcLr 
exact aiuitonuta] [matigefnent, often ha\4jig atMiliotia} 
flips of origin or being tdlngcihef absent. Tht^r blood 
supply is extieincly rich, owing to the greatly incireaaed 





chtj- s anu 

dt^iiiujids lur oHyRcik iiMulu liuwiu coiitr4rtittit , qiiil thcy 
rc<:civi' hr^imlkt^ [men onr oi- tansitp iieP'vt^ tiirrytn^ t^-vai 
kinds of tii?TVi- fibre—nunr^r* cani'Jitt; tlic siuiiiib to twn- 
ir^LCttorn miij K^ninry, toiivcyiiij; lo rite brkiin ihr 3v(!ii»r* 
|K)ciiioi^ ^nd cir^jrf;!^ a| coiiinsriiDin m\4 loiir which 
i-sseMbI to co-ordirpuhitl limclion. 

Muscle con traction, lottus, posture 
An iiidJvklu^l fibtr eoTairiOzu by Mniw Bfl^t {Hri ct^nf. 
oJ its ful|y-stjffiJcUt*d icraffdi, ;uhI eltlier conLracts tJiu 
i]iA.\jrnjil aiiiounl or not al all —tlir Luw, 

but JM>t dU tfic lit^rrs of tiiiisclr ricci>S3i^r'iih- act lit tlit 
$iimt iitiK7^ the prof ionion l>cirm dqHincjciii on thg nctml 
work TO cLortc. Moiicfc ^hction iiiov« ihf; joint or joHll* 
lying iKrtwrcra the origin aid iiMcrtion. and this Li dear 
rnmigh when done rcskiiitice or against thr nuffr 

weight of the tiirdii But #:veii ^Ih:ii a t^iovi'niriat fi 
■ij^Lslrd liy i^ravUy^ oa whi!ii thr artri ii drnpfitd (n the 
llaTT Li a tanlrolL^ii rcLEiK.ition, bi thU CW' nf ilir 
ill in^llftbig nitisdlea, whinh h really a cotiUnnom imdjuJi- 
iisriil nf llirir ili'girec of contrariton^ i.c_, ^riiLiXiitkii^ 
h an active pnocc-is- Tlic ordinary contractkoii, which 
:ij)prOKiiiiiitc^Grigjii and inivcrtEoii fredy, id called isofonk 
^iiicc %\\v leniton rejoains fairly con^fimi dimnghom; if 
the attad^uni-nis arc leerpt separated hy some rwfbtancc, 
thi‘ ntiiHrlr cannot jfwrtrn and it* Tension rpa:^ gnutly 
nil ctiiitraciioih cd cohSiaTii JcngiEi. And dner 

iinni coEttmctkins ims pcrfiarmcd agaiiwi toEiw degree <if 
rrtlitancct dtcy art umdly at lea-^u fianly l^iiictric. 

Living inosrk U never cxMiipltHely relaxed cxeept uiidn 
d<*eja ajt[]E?slikcidii» till I oTwayi iij coritractioii callctl 

fc;nul. Thtr stale of llic rilrrcs Li lx's! rjqirrsscd [py thr 
analogy uf a pianif^t cgntuiuOLifily rippling over ihc 
noiei of a pinrio: dmne now 4re l»cii»g stmek at 

a |;i\'rn Tiuniicnr hut they urr oJwuv^ changing. Tninn i* 
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fcLwfiitkl to ilir fd cip«ebilj/ iht 

cfcc-l (iKuLiLiir of ai il lifikU the liodj' iigain^t iImt 
coll^psin^ strain of iti own pnrtjctilarly tlm foet 

and wfioso 1i^nicjii£ would Ibi^ subject to uornioui 
tl/T/mmiri^ strij^scg if it wore iiot fof the i::oii.itant ip.]4rdx 
111 ^ inne of the surmundinj; iniuclc^. And the sptriitJ 
colujiiii k iKJi a nniigKt rod bui a scricj of ctirvta from 
ddwnw'ajd$^ ll^ic g^L-riaml pili4ijjt: Iwhig rnain^infMj 
Ijy Khc lonn spih^L mintln wlikh form ilio dtnncfa of tiiest 
jita. EsfieiitLiiJlyi fK^iuml id Tho ercet ^xidtinn 

are itevntiLti to dw presorv;itbii of an iiprtghtp forward^ 
looking iirjid; iumI a cojiipk.*^ rncij)>rcKal action of atl tht^ 
Qiain groups of imude* in ixilvei, ihighsp inittociki, tfritw 
aitd ncct irjoit'i to ^urc criiL Ht^rjcr iJie rircfc< 3 <iiy of 
Jicrvc fihriTs from tiwr inunftk^, telegrapULtig the 
rxSiCi stale of tjcni^ian fmiii mottJctit to iTLOJiieni to tho 
liiienirAl ncr^tius nyswir*. 

Muscle groups and nmvc-metit^ 

Musolcs are untally am^ciated in groups with the sarnc 
nrrvc lupply, acting tn pt^rfomi cxnminnr^ or rehued 
actimis. U it i)ib nmvtrinetii, and not the iiidivicliiAl 
tmisdc^ that k refirumted in ihe cetrbnil cortas. .w iitdi, 
mid no iruUvtdujiI iumeb! can fie ecMiteAClcd hy dti act of 
will W'c try lo lift our mm, aKft to oontmei onr ddioid 
{liitHigh ihU is the JiiLiih tiiu<do oonecrrwd) and a whole 
host of assDciaijcd mu^cleft come iixto play^ niatty of liifm 
l>i7yond ihe fringr of coJif!iciouanesff, hi its refatinn to a 
paftieular mimaricift an iticlividuaJ muBcJir may fiU One 
of the folloWTtii; rfilei; 

(r> the pTJiffr tUreedy re^rponoble for the actual 

lnoveiiicnt; 

(u) thr wtil, which h CafMihli: of cjiiisiiig rhe 

fcvcj'ic moiion and tfitireforr hm. to relax recipmUy 
ihr prbiiD mover contTiUilx, activdy jxiying out jititi ,is 
much slack Jti it neccsiarv k| the luiter ilo its |cih, 
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(iii) the fixatm^ asscM^iACed muaicJ<is steady mg the ba« 
or fuknm agaiicil v^hirfa the prime raowr acts. Thua 
the head oi the hunicnu h ui^table hi the shoukler 
joints md the deltoid tnti^ck can only efficicntty lift up 
the ann if the bone i» licit! fimdy against in lockvi by a 
group of mall inuides ariamg from the p^ula; 

{iv) die ipiergiiti^ which »ci by ttmtroUing an inter- 
medhue joint to tMi the prune mow miiy act witli 
TT w^ pp ial Thua die Bexors of llw rtngexa can 

only produce a pcnverful grip wliUe the wtiai it bem back 
(dorsiflexed} by the wrist exceriK>rs nedng as tynergins* 
If this is not done> the finger flexor? wiiS^ ditir power in 
bending the wrist forwards (palmarBexion) and there U 
less force available to move the fingen. Try this for 
youncell. 

And^ of cotirtc^ in tanncjoDn with dUferent move¬ 
ments the tame muscle may pky dlfTwent parti. 
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CARTILAGE AND BOXEi THE SKELETON, 
JOINTS 

A cann^cti^'c lis^xic 

t)t:con>c solidified, rmbcddinif litik ^oupi .of 
conilagt cells, Ii is noo-v^ufArp gristly wd easily cuti 
and it b udLisircL where ngsdity aii-il rcailiericy are needed 
in cajndiinAtiorij i.r,p in tbe joint the ancenor 

ends d* tlic ribs, and in the framewtrrlc of ttachta atmI 
brondil^ ncM and cats. 



Fitu 14. Cariiliip' cdb. 


In the developing foetus the skeleton i? enliiely camfA^ 
gtnous at ntut lime, iinril Ihiii b largely replaced by bone. 
Till* osstfkatmti procei) U Initialed by the impregnalion 
of cjurtlbgc with CAlcTinn salts, but caJcifiaitkm dots not 
nocmcillv occur in adult cantlnge except in senile degen- 
critlon, when it bi»:DiTUd& brittle. Because of its lock 
of bfoocl supply, canib^o cannot repair itself ai sucIj 
after an Jnjiiry^ being repkeed by fibrous scar tissue| 
faenca tlic disabling efTccu on tlic smooth workizig of 
jeunts of an injur>' to their anicubting suriaces. 

4 * 
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"Htt main type* of cartibgc ^: {i) tlic trt^cwli elcsir 
^canilii^ of joifii surTiiCes; (ii) dic toujjk ^^fo- 
^ariitngr, coiitaming whit* fihiBiis found in dii? 

ini<^Trticbr3il discs and in die «r mcniici which 

pjTjject into ccrraiD joints (c.g.i iJi* BcmdunXLr c^ifiikges 
of the knee); (iii) tr/oili* Cartilage in flapping 5trwctUFe-i 
like the eor and epiglottis- 

Bone 

This if die tiArxkst liody tisuc with the ewcepdoti ol 
the teeth^ an iiitimate lilcndtng of oigaiiic fibroHeeUuIar 
suUtimec and jnntgank niioend wits—calcum phosphate 
and carbonate, magnesiinn aiwi fluoridci Tht i>rganit 


Ho vcrstoft 

Conot 




ppd. tS, Hlkiwxiph Uniii^jie ^ bene. 








4ft 

piirt 4XifH^jvt« nt fiblnii^ fris^e with jluiiitTrous boiit; ceJIs nr 
corpiDir;]{7» its ^utitf luhstanc^ 

with Htiiirr4il iiwitrr: it an !»r by fiumif^g, 

.1 Irriulr miirirniJ tketrfari^ 'Thfr mijrgmic niAnei 
dixmlvE^ Ivy jicid, AthA ihr dcc^JiiriBnl \v 0 m retuiiis 
iu diiipc but h frfriectly lltxibir And cbut Ik IjcuI tw itvnn 
its ktiote. 

Mit:rtacopi€;i11y^ ihc ijottc subsiatifep b armngeci in 
iaycj^ or lamtll^iC coiitiiiiiji^ inmll cleft* or lacuuae. 
occupied m life by the osteoliiaati wtio$e prowsaes rjiuLTy 
nmiind^ Thp liojiielbr arc Arrcinged eoiuicoiricalty jirotiiid 
a, c^tm) Hii>'croaji rK^iiul confining luniill nnd 

ncma; and tivt heme as a whole b compOfted of ver>- 
matty Micli Haveninn ryiteuia. 'Ihv » mndiHetL near tlir 
mrfflce nf the aJwfl, whore ihc lirnelliic arc piirallcl and 
there are no catuib. 

The pfriojtrum h a tough supporting ftlmDUi mrtn- 
Ijnuie sumjuodifig Uie Lone, and dwely aTbiehcd to Ji by 
deep fibrts peitetratinp its aubitance* It^ outer Ltycr Is 
purely auppnning^ but Ihert arc bottc^ftwining cclk on it* 
deep oapect responsible for iticrcase in girth of the \tont-. 
during growth- Bone lecei^-c* it& btood-vesgcls vbi die 
periuatcum so itmt ita nutrition « largely dftprmdeni on 
the lattcr^s integrity'^ if it b stripped up ijj' the formation 
of |iu* iKneath ii* infecdotip nmeh of the fxine shuti 
may dtr* 

Tlie general funethm of hmv innliide rhe framework 
atid support nf dir fmdy: prEieeiion of iritirrmJ orgaiu. 
uLtudiiucnL for lendofi* and iniudi-s; anil fomiaibii of 
tlwe celli nf the T.ila<id iti die Ijotic miiimw. 

Types of Boiuj 

Ln gross appearoncr^ thane are four main types of Ixjnc- 
(i) b&njis an: tFiose of the linifjs, e.g,, the humerus 

m the arm, femur in the thigh. ITicy have a dtafi which 
h nmghly eylitidrinuih Inn soinfiiine* polyirona] or tf> 
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anguf^ir tti section, and never quite straii^ht: ord t%vt> 
cxpoiKtcd ends, KQinc^bncs rounded o(T a definite head, 
or wdened into condybr mnsJses, The horn end* are 
artiaiLir, take part in ihe adjacent joints^ and t^^overed 
witJi situidlJi artieuLu' coniLij^ to facilitate rntpvemeni^ 
the i\m end* concerned iij fi:kmiing a jnint are tnclmcd in 
a coniiiioii jowl ciip^uk. Thus the perb^teum cov'ering 
the sh;tft becomes continuous with tiw- c^|mi!c nt the end 
of die bdjjc i&(h))i Tiuer bduc surface Is dotted wiili 
numcmui tiny siperturci {furumiha] for itH blood-vesar!s„ 
witli n br^cT nutrient fariMiicii for the main ftcler^' near 
the inLd<£i^ft. Tlir ends reedve a doubk hlood supply^ 
lK>lh fcarn the main ^tlC STid from nd^iiboyring 
ve^scli. 

Crcusnstcibn of a Img Iwne shows tite outer Cfrftnc of 
liwiy tub^tanoe and the central meduifary tfijriry. Ihc 
cortex has on miter f)Cnion of den^e ccimpact bnur, 
surrounding a lo<»Mrr meshwork of spongy amctllou.* 
bone; and at the cnd\ where tlie m^uhary cavity stops 
after traversing the siioft, tju?rc i$ a solid mass of spong>' 
txme within a tliiu compact did I f%- I6(a)j. 

Fatty y^li&w marfotv occupies the tncdulLary cavity in 
the adults and the inters does of the spongy at die 
ends arc filTcd with n4 m^rroWi respoimble for ihr 
fommtlDn of red and white hlood corpuscles. At hirthi 
and in the early yean of Lifc,^ red marmw occupies the 
wlgjle shaft but retreats to Uie ends with grtjfwtli; and 
thh process can \k rewnwJ hi bier life if ana-inia ur 
bst-ninrrluige make e?itra demmid^ on blt^od formnikiiu fo 
that in chronic anrrmia the diiiftr of all the iKijm arc 
pentiaiwndy occupied wjdi red timnwj warking over¬ 
time, 

(i!) Short !oHg-bon^s are sunply long Ixmes In tnijiia^ 
tuie, and arc lound in the hands and feeL 

f m) Shori do mu are squats euboaiil nr irres\itar^ ocun- 
po^'d -eiitirely of ipong>' \)On^ with it thin cotTipiict sliidl. 
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j^H\TayiY 


Joint 



Lo/v 

ioytr 


Covfty 


Compact 

£onfi 

ipongf 

Mcdu^^a 
C^r isjt 


pKL f6(j^. (I) l.^ntfkwliral Mcfiifn 

<4*4 Irmg lidac. -of ■ kmf bocMt. 

TUvry occur in ihc v^rul (^arpuj]^ corresipondjii^ pan 
or I he fool (larATj) and In the verLefir^. 

(iv) FtaJ bonffi are tlmw! oC iHc ibuU^ vault, nbi arid 
.fcipuhi (gLhoulder blade). They' condtl nf tv^o pbtcf of 
^comfiaci tNine tajidwiching a thin i^pcmgf lav^r; iliese 
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bym in tfic skull arc called the inner nmj outer tables, 
widi ihc diplo^ bclMi'cicfi, Certain bones of ilie jJtuU are 
expandiad b>' mr^cotuaLinin^ cavities teplacing tliu $pOQgy 
lav^cr—dwj air itiniises: 

$ffsamatd bi>nn am liny mundrcT rtutsses found 
in cenain tendons at points of friction^ th« laise^ is the 
palelb at the knee (knee-cap). 




pttt. IL Sld^ lEl tkiiui7ea:lMin af ibe 
tuiW btHi» ill % ikvdijpUas lliDb^biaiL 

Dcvelopnieitt s«ul growth ol bone 
In ilie ckvcioliing C!nilir>o of a fev^ weeks the eezUral 
enm of die prim id VC gebiutdus connective dss^ic of the 
iinib-biids beconK^ imtisinriTicd inu> an iuttal rod of 
curtiJaj^e travcrsitig^ tUc limb TMs rod is absoibcd At 
the sites of tJic fntktte Joinis^ c.g., die elbow ami knee, 
demarcating arm fmin roreami aod thigh {roin teg; and 
sjilil longitudinaJJy in iwo in the distul segment as ihc 
fore-nmner of ihc jTainrd rudius and lilna, or tihbi and 
Wjtli certain cxccpliotiSj the whole iketeton is 
wiill formed in cartilage by ihe Btb wEfik„ And at dw 
Till week a ecnim orcKS.^ilicaKfDti drvclti|jf in the mid-^afl 
nf eadi long bom*. Bone cells ap|#ear^ die enatrlx k 
uniJirgnaliHJ with cflklum salUr wid ossiheation spreads 
up and down the shaft until at birth die long bones are 
entirely cffisiAed exuipt for ihcir cartilaginou* ends. 
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Eptphyoes. 

TlHtre flow deveTop^i iio ^zraiDgein^fi^ pcutilkur io 
jnanimaUf aibwiftg condjiiiDLit ^iptnvth hi li^jigLh durinji; 
thr >^citrs ptcccrtiiii^ maturity, tii tl^e rlrtl yeart of life 
34:{Mnite aewndary ccnim of os^iticailuu appear in ihe 
hone^cnds, which craify cxfinptetdy e?cce[>t for a tbiu 
culib^ pLato scrparatin^ th™ ffiTm the main thaft, Tlie 
ixninclrd end is etilkd die fpphym and the cartita^uotK 
phitc the e(ii|4iyse4l fiiulr. Tiiii [iLile eonipht rrf loiigt- 
tudirul ctdnmnicif cartibge celU feprtxludng iheuuelves 
cpfitirinciuily on die ihaft lide of the plate, and m cpih 
tiuuuiuttly turned hitji> new bone wltidi b ptafit'd away 
lnn> the main jshiift, aiuhlkig it to grow inm IriigllL 
MeanwhilE: die epiphyseal pLite leLiiiis ibs integrity^ unttl 
at mmuriiy the epiphysis fuses with the sJutft hy ossifying 
dirredy aonoss die intervening canibge—at l&*20 Tu 
TncTtj 16-IB in wDfTiJtrn^ Duniig all this Iiuht:, hm we have 
ieetii ihe perioftetim ha^ befm res|>ansih!E for uieuease in 
ginii (Jig. W. 


7^week Birth 

BjTjbtyO 



Coni^ogt Centre of 

/toi Omftc^iiQn 


2i Tton 



Eppphyies 0 st?ptet/ort 

Cwpfcccd 


fta. IB. In oswiBcathm of a Iodr bcmi:. 

Grewlnj ends. 

Though each end of a long bofie b dju« a ifrowing end, 
one epiph^^b appears earlier tlian the odicr and Ttiwa 






bone; the jorsTTi 

Liicr^ and ii ti-spoiisi!i}r W fhr ^h^rr in t^rwtli in 

kn^. Ill tbt anil, iliise jiriMCtpal “ gtnv^iiig point*" m 
At iht E^bouldfir cikI of tfw* hmiwinia and dii? wml t-iid of 
radiui And uliui; in die *it the Iiiw rnd i>I ail ilim 
tt for xhl* tcii^n cliat HiiipuUUon Uimugh dir 
ihigli ^ivc* ri^e \o no trouble iu a dvild^ wlirn^a’t in die 
comespoiidijii' ajjipiitaijoii tfie upper afni the 

litiinenid condnucx to grow from the fboulder and inay 
bum through the.stomp unless sis qsiphv-^ts is dcUbemiely 
desirO)*^^ laJi'^JcalJy, Complete destruction of an epiphy* 
ss cause* cesiKitioTi of gniwth ^nd coireipondjng stunting; 
partujl destruction by injin-y ordbcasecaupe* a diatoriion 
ol jrrov^iih in which ilie limb lurm Fmm the AtJil 

active lide, 

A few liotics, toiujily thoM of the dull vault, jiumdibk 
jiiul clavicle* are not pre-fomnsd in cBitilage us descdlicd 
uWet an* ^sdified dlrecdy in primitive inetnbmnous 
tissue, and these mciuf^rajioiii llo^e^ liave no cptph>'^. 

t'aiturfr controUinft Imne growth 

11 lere is an intiiioic conirol of lionc gmwEh and of its 
mineral niciatK»lbin by certixin spprinl ghmtU, the cnijo- 
nine gland-S us wtil a> by entain vital iiirn of the foo<!. 
Exeesif secreiinn of iW anterior lolie «f the ptiinUtiy 
gbnd in childhood m rttimubtcj cpir^hyva] growth m 
euiuse i^Igaiitiiitiip iu artion h\ ihr adult Ln hsa dtiintjUir, 
but even here giosa hyiiatitspliy and Ujickmiitg of the 
skrJetoti occur, in nomjemtiii deficietscy of tfie ikyroid 
gland {crcttniMa) the leverse Is the case, and fttunting 
accomimiies tlie idior-y; ilic cpipliXTe? ait detay^ in 
appearance .md itil] unfu-^d in middle age. And infantik 
ricketi fdue to lack of vitamin D) grosslv diiinrta rioTmal 
osHiCcatip-n and jiTOwrh at tlic epiph’^’scal pbtf=s,. widi 
rcsijliani defcHmity, 

111! re 15 Ji constant irtteichaiige-Kjitilihriuni fietwerri 
the cftlchiin phtwpbatc of Ixuic and tlic difsolvcd cakium 
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.im] of ihc utir-fim. Thii- is rE:^ibii;ed by 

viuniiivD ttiLikf^ K^iurbin^ nf whi^:h causes ncket« id ilw^ 
inf Adi .inct skrleiaJ mrrrEiCttdii m ihe adult; add by the 
acLivity pf the fitu^thyrrui ^Und^ v^4|ojte trvtfr.u:iioi» 
CJLUses ^tuuuL tairfacUpTi aitd c^^B-tprnulkdi in thi" 
wiili dclcurjuity uiid tfjOhtariHnu fracturtr, 

4Tii! AtTung iLifd bojjo of Uie diied ikelrtPii olwriure 
front us (heir pla^Llcity duiinj^ life, for ihvy 

rc^poricl ED iiooiicd pud patliolo^ical ^ttesmn niuch a 
Irm rrsfioncU simviy bwi suipJy lo thir defomiio]^ inlluifjir.e 
of wwd tuid The more woik put on dirri^ 

ifit" itiurt ihry bypcTtrpphy^ jKirticiiIurZy in r«!;jxs(iK to 
cotnprr^bi^ itruiik or miiicubr pulf^,;^ tlie iiiitfrrTiLiJ 
iirmngcftivfti o< l*oitr u^aliwtil® if purcty mccbtiiiicaJ 
ioluiEofi lo llie cnginerdrig pmlileim on c^h 

Ijone, In vn^v of tbU cwrci[KiJuki»i:e l>rtween Eju] 
hba^ie and fmictiottdl needs, it is lomewhuE irtiiurkalib? to 
Find iUfc iiiSjcriiiit limdericv to nssuiiir! tJir iiitulr 

s^cipe^ even tii u Itonc ftinoved from iJur ^cnvitu(, ejuljTj^ 
and left to develop :i|p]>e in an iirttfida] cLilturt nirdiuui. 

Joint A uitcl Movem^^nts 
Type& of JoIdL 

Tlor iiMiciiLiiiDnt liet^^een tbn lionet vary cnnsiderablv 
in difTeitmi patti of ihf .du’temn m tbrir mobUity, and 
*onir aieijiiite imnmliile Main ty|ir% of anicubtion arr : 

fi? Fibfoui. ESiJier at jt mlurr l^twt*en the^knll Ijoni^ 
Ihg, 20(ij}) wjipse ifiieikidung IrTp^ukritic^ are joined hy 
n tbiii Fi! irons struiifh of ten obljiemtctl by tKuficatjnn tii 
old a^p; or liclKeen {luired Itodc^ in dm ftmn of a broad 
of m^osicuui mf minanr^ nidlu* und ulna, 

fji) Cfirfi^fl'^Jirnwj* A% [ii die tfifck fibro-carLElujpnoite 
ciiihion trpiiunnig the two hab'¥:s of the peIvLt in the 
frwl at the fajhic Fjiiophysis;, ur InterYCfun^ ui\ iiilrr- 
VTi'iehral disc lieEwiien ihr onn^tituiimt veiidirne of the 
spinal ontuiitn. 
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(lu) jfjj hrititfl }nlrib wlikli iillaw fri'c zno%it^iKLnl 

tn ^ynovldl joints the lioiir eiicls are c^^ppcd ^sith 
smooth arficut^f cardhgf -iiid ihe jninl mvity iBcniilof^ 
wttliin tJie 5 l™vr fomied liy the a-ttached to the 

two constituemt limt mtk Thi^ rajftule ii Uut?d t>y 



Copsuie 


^rtfeafor 

CortJJ^Jgc 


fwi, 19 . A SyiwroJ Joint. 

jynoi iW which is reflL'Cted cm to die bou» 

hut drappran dtc fjcrlplter}' of the arttcuLir surface- 
nie htgtily viiscuiar, hiAiy ufcuthrane, widi Its villous 
fritigizai^ STOTtc* tlir lubricant iyaovtai fluid wfijcb covers 
ihc joint surfaces iu a dun fihn. And any stniciure 
intvmini; die joint, such as a tisrament or tendon passing 
through the capaub, carrier an in vesting iheath of ihe 
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^yuoxiol mcmbraitc. Notm^ly the iohut fpoce ixnnaim 
only potctuial and iKin-c3ds^ie:m+ at ihe cartilage turfacet 
and toft tusuec lie in contacl under a negative prrsiire; 
it beccHnet a reality wlien tlie capsule it distended by 
fluid cfTution tci inflammation, or if ftir k odmitud by 
vvouiid or oj>eratkjtL 

df fbong white flbmtia tisue hold the bone 
ends together; foremost of these k the mam capsular 
ligament, and trt addition there may be localked bands 
runmng in the capsule, and accessory Ligaments iraveiling 
the joint cavity or Efuitc outside the joint aliogether. 
len^ns arising vriiliin a |oiiit obviously ako function 
as acce$H»ry ligaments^ the Long head of the bdot^ 
in die shoulder. 

In lotne cases, complete or incomplete cartilage plates 
or discs project in to d^e joint cavity as parti tiom^ altadied 



FiOi 2tl' Joint Fzfln !20 ^lk}* 

p^itlnncd bv a futilAfs ptiie, Sutufc. 


pcnphemlty to the capsule; these occur at ciiher end <if 
the d^idc^ between ibe tower Javy and the sit id I ftem- 
IxiromtandiInxLar joint) ami oi the fctwe, die semi lunar 
cartibges a> ofien tom in fombaJIcrt (fig. 20(a)), 

StabLlUl. 

The general integrity and coaptation of joirua are 
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maintaii^ l>y ^ niiinber <4 Tajcton, \liir nti^l impottaiit 
bruis itftniflh of iJi^ Jij^anaon^ and die Wm of sut- 
muixJing iiitucLe»i Uicse are imer^relaled.^ as miiicJe lone 
nciniiAlly prcvcotst a ^cvcn: itmtn on die liganionu being 
incFTc diiiii lllQmllDm^>^ Gwat mobitily li cascntiaJ at the 
sliDulder, set die captule h lax, and die hrge humeral head 
fit£ pfx^riy into dio Ehailo^ glenoid fosda of the fcapida: 
diif mherent tnftabiUiy ii overctnne by having the lea^ 
dpn* of die OTall rotator muaclci blend freely with the 
capsiik so that ihe Anatomlea! defidency U c?am|irnfcated 
by ntusclr gnartlitig Tliis contrasu with ibe Arrange- 
menu ai the hip where SEab^iily Ii of greater ImjiorrancA; 
here the femoral head b deeply buried in the soeket of 
the accuibiduiiv and an iiitiinate blending of tlie neigh¬ 
bouring mmclH with die cap^le lA unneres^ryv 



I'la. ^pT tbe bill^iiful^toclei joimii oTiheijIdcr uhd lup^ 

Minor supportree factors are tla,e intertocking of the 
bone cml.v rarely ver>^ seetire in iisdf; and the coiiesion 
produced by outside atmospheric presiure 


Varieties of Synovial Joints. 

Synovial joints anf: Jitrtlief snbdivkkid in vinuc of ilw 
shape of their lione etuis and the monvTcmcnti possible 
between thent. 

The STniple plettif joint between the small flat adj^icenl 







ANATOWY 


5d 

of and bane* aIIo^-^ miiw gilding 

root bn otdy. Tlic sitddU joint is 9e:lf-<*;xplBnaitory> witli 
rvdproattiiig uuldk^shapcd surfac%$> die boat 
between ibe tlititnb tiiotaaiq>al uik) die comapcmdiiig 
eaq ^«1 booo. Tbc hitigf jobt la a Ctmldlon ~f w>^<^bnriitrn,^ 
OS in die elbm¥, aakle And fingers; hen;, one convex pur* 
face is gripped within a ikc|j concavity and tiie very 
nrong cotbteraJ ligajnents on each dde idtovv modon 
round a transs^w axis only^ On die other fi[U34j|. Ihc 
^j>jule obvbudy needs to be vmy [£tx in ftoni and 
beliind to allow full flexion and exiunibfu Tiie pw 0 i 



Joint i* again oEn'Ityus, with a cylindrical bone end rotat¬ 
ing In iu long axil like a hinge within lu socket^ eg, ilie 
head of die radius ai the superior (proxinuil) radio-tilnaf 
joint in pronation and supinatkKi of the torenim 
Tlie bnU-md-r0ckci jdrnt oi ihouldirr and hip has the 
mewt higlily developed lange of rootioii^ with emc iphc* 
roidal and one cwicave surface moving an each other 




OARTiLMa AMJ aonKf sksustoni, jonrra 





F»a. 23. TheJiMewri.mKfinrvleir, 
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^Kfi. 2 ^^ 'Hvr Skdtttrtisi |mF«fTicxr vk*f i 
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rmuid nn infinile nutnbcf of fiossi-tilc bxm- Hp twuii 
mov^nimis arc beii iliown diagraniHiaiiCHlIy: 

PieKtan and ^yrrn^pu in an aniftti-fxmL'riDr 

and in a tTfwlio-Lnwal pjanfl! 

fitetliot and tatfttti tolation on dn? long asib of Uus 
limbi f not to lie confused with ptotiation and lupio*' 
tion of dip fort arm in die upper limb, wliere true 
TtiratioR occtin oniy at die dtoijlder joini}: and eir- 
camdui^itn. in 'vludi die limbdii»crtbcsdie boundary 
of o cone, in a oombination of all die above. 

The movement of joinli art rarely ai Mlcnaivc as die 
dkapt! of die lione etui* would irctn to allow, i.e., acliiaj 
loeking ol die bone* is only rxceptiotially a Imiiiing 
factor h b tlie ioft parts that are miifllly responsible 
for cbcckitig dir fangc. as in die contact of the fitmt 
of atm and forearm in flexion of die elbow, aud die 
tension of the hamstrJnB muscle? at the back ol die thigh 
in limiting flexion of die hip 

.\xlal and appendicular skeleton: limb girdlcn 
Tlie stekion as a whole i» divided into the central 
mml portion of the head and tnink, *tid die pcHpiii:ra! 
eyi^>!R<ficttfiir portion of the limh'biinex TTlicastal ikeleton 
« made up of the JiKiiU, ituiiidibJe (lower jaw), spine, 
itemum (breast-bone) and l« jmirs of nbs; and then* are 
in addition the smalt h^tiid bone m the upjicr ixnt of the 
neck bencatli tbc floor of the rooiidi, and three dny 
orsiclet in each middje-ear cavity. 

Limb Girdles. These ure endrclini* arransciurnts of 
bones disigncd lo connect Hie shcKtlder aiul Jiip region* 
to the central aniaJ 4keleion in *ucli a way a* to provide 
a nuixe or less finu bash of attaciimcitt for the corre¬ 
sponding limb, white allowing a certain degree of 
mobility. 'Jlie two dilfcr somewhat in respect of 

these two fuoctloits- Tlic arm ddrt not last: to bear 
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Wright and must alJpw ti>e fmeit iiv to be made of the 
hand; die sJiutjldfTT girdle if correipandinsly luutabU 
and its main central coiioectbiu are miKicutar raiiier 
than bony. IticK roriditioiu ««■ revenTd ai the (dp, 
wbrie itabiliiy it esscaual. and litre Qie pelvic Luiiot 
ituibe up a ito«( cumjibie bony ring, brndy atuicbetl to 
ilie spine belund (fig. 25 X 

Spfne 


Shoulder 




fehie 


FlU. 23 Liinb CtinllEa. 

In the diagtaninwiic ■cetimts of ilte two irirdles, the 
(oUmving point* wil] U tiotol. They are Imib based on 
a ci^T model but tlie slioiddcr girdk it very wide and 
» left tip^n lichiTid where the scapuW nm only attached 
10 the rpinc by muscle, so that they can move freely oti tlic 
tniiik Eacli half of the diouldcr ginlle a mndc ctti of 
two boi^s^pula and dnviclo-the latter a rrlniiyelv 
lienor bonr jdminy Kaptda to ^tcrrinm end resijonsiljle 
for beotmp a tMnudemlde pan of the burden of titc luuw- 
ing ann, Halfwav round d« giftile on c®ch fide is tlie 



CAmUkQE. AND TIIE SKfijLSTaN; JOINTS &3 

sh^ow f;icnoici dI the scapula,iuxpiiimodadng tbe 
humeral head at the shoulder jaint 

In ilic hjf» girdbf the bony ring a complete in front 
ind behiiujl in a light tiTtl& Each hall is compomt of a 
tingle pelvic (iniwminale) bone earning a very deep 
aoctabuJar socket for the^head ol the femur a| the hip 
joint; mnd poiteriorly iJii tw'O pdvk bones are fomly 
attadied to tlie spinfep in this region the sacrum, at the 
jacro-iliac joints. Hie ginlle is thus integrated with die 
axial Nekton ^nd does not peimil Of any accessory leg 
movement oilier than those taking place ai the hip itself. 
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THE ARM 

BottL^s of xhit Upper Limb 

Shoulder. 

This region k mailn up of the munded ^h&uldit- 
iraft^ llie ptotiiiiienc* formed by the hcudi of ibc hunicni^ 
^id the ovei'hiiiigittg acromidi:i of ii\t icapula; it 

aiio trududei dtc j^npiifdr ixrhind, over die sihoufdcr 

bliide, dus pt^mui ir^mi or fcqrit of the upper part of 
tlie chest hebw die clavicle^ and die axUfa or uniiph 
mTentfiifi;^ fM;tvi-eefi thr tvwfc. We ivxvc «wn diat the 
shouJder-giixJh made irp of Papula and clavtcJe, artieu* 
latiiig at the dinomio*cbviculiar jojiitj and the tnedial 
end of ihe tilavkie artieiiUjln with the itcrnnm al the 
^titrriiMiUviailiir joiiii. 

Thc iCftfiuta itsell cOnAHtsoi the main /b/Wy rir hUdi?i u 
iliitt irhiiiguhir pble or l>oiie caiTyjng eemin locideleva^ 
tioiiii nr prOfiriaci, Tlie body kai ^^uperMir, medial 
[vertftljfalj uiul liiteml (axillary) with a mpcriDr 

Luid mfcctDT □£ ciLliEH- end of the inodiiil ljuitki. 

But wfierc die corresponding lateral angle would 1 ji> 
exjHfctedt at the junction of btend nnrd »uj>erior borders, 
ihertr is the expafsded thkrkejied miiss of the hfiad ol the 
scapula, tiollowed Out on its Iiiteml a^rpect to forpi the 
ihallow ^rirord fo$sa^ 'the deep (atitcrioT^ surface of the 
bone ts vlightty conmve and is apphid to the har.k^ 
of die upper ribs; the sujMrrfkial (poalrdor) surface 
aurres a proLulneni ridges, the spimHH process, which runs 
up and out from its root cm the medial border to end a* ii 
broitd Itwngn-shaped expandon, the ar/i^miont 
overlying the shoulijer joint. Lastly thtic is the thoil 
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$iubby carairmd pr^c^sSy tbfjpcd 1Lkt crook* iiruing fnorn 
the superior border and ahio mrerluLni^ini^ Um? joint* but 
at a lower levf^l and in front, ]t can tx: 5ccn in fig, 27 
imw tiiif iiavtnum and ruranoEt! leg^^dirr fonn a jirotcc- 
live Afrli over rite joini^ tJit u>HCRlli:d 3 ircondar>' sotiq!, an 
addiJiuEuil upward dhplaccimiiit of the 

JlUJIlCLTUS. 

llijc clavicln is ii Jong iJcnder curved rod coniacctitig 
the acromian to thi; upper portion of Uir ilcniutii, llir 
nianul>rS.nin: it lies uiure or less horizon wily^ forniijig die 
lo%v(;r Ikotinriary of tiie neck at each side* tltc fioor of a 
5[vict: ceiled the ])o«Terior triangle, (Sec iibo fig. 130,) Iti 
two ends are sornewhat expanded i and the s^haft lias a 
railier fliittened S-shnprd oirvcp, go that the medial half 
I LAS A forward4iu1ging cttfivexliy which ti feversed in thr 
lateral ]K>rlioii of dw bone ds it swi:r[is ;iway and Iwk 
to rrach the fCapulii. 

Arm. 

The Awirirru/^ I lie Ixine of the upper arm, ardcuLitcs 
with the scapula ;ii the shoulder joint and witli the fore* 
ann benrs at the elbow; it ij a long hone with a shaft and 
twn expanded ends. The upper or proxunal end carries 
(he smooth imintiird hcad^ which is direcitKl medially and 
u]iwards; on the lateral ;apect of this regiiTn^ opposite the 
hradj are two jirumutciim, i>ir aiuf Uiiew 

giving attachmimt to I he anal I roiainr rniisclei 
which ijiUnuilciy surround tlw joinL It it (Jwr gnsuter 
tu^Htosity that fomw ih-c point of Qie shoulder licneath 
die ovcrhunging u-cromLOn. The tulierosttirs are 3eplurall^d 
l^y the btcipiiaf w^hich cairics tlx tendDii of thr 

long head of ihebkcpf from iti origin within the joint, at 
the upper lionJrr of thr glenoid on its {^.-tssage dowiL 
into the arm. I hr true dTiafonttr^if ne^k of the hunteniB 
w tile narrow strip hnmediatdy encircling the head; the 
jlinetion of ilir shuft profier with ilie whole iiutsi formed 
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hy ht:;id h iafgti^al nrck, a cx^nmon 

lite for fmctiutfl, 

Tlut ihaft h in iip upfis^ ponicK^, but thf? 

loiA'trr tliird lA tmngulnr In icction. down, tlji 

fflJicr aipMt h marki^d by the touf^h^id elcv*itci:l dfiimd 
tuburilff^ the iiMcrlioti of the grestt df^ltoid niiisctc whkh 
;il)ditots lh<^ huinerus from the lidt. And cun'injg nmiiid 
in spiral fa^iLon from the hack oi the baiie^ pist diita] to 
the tubcnfxJc^ is the groove; for the nidial ncn'c os it pa^ci 
round to the front of the aim 

At the expcindihd tower ehfl;^ tlio two ptmninenqirs over- 
haikging the eltiowr joint on mch tide are the medud and 
later.ll ephandyhit the fortwr the more developed m jr 
is ihr tniKin of liic licon^ Ikxor jiiujclet of wrist and 
fingers- The polished rounded prniectmtui downward 
rroni the lower end of the idiaft—the bteral c^piiulum 



and nwlbil liTFC^Ira—are the paiij of (he humerm 1:011^ 
CemnJ in llir ctlrnw jnttil; and it w'lll be seen that there 
Atr hollowed out deprwbni in the }>one just above them, 
the radial cormmd fQm in front ard the olecranon 
foisa posteriorly, whidi accofimtocble the hotie* of the 
forearm in the extremes of flexion and ectemion of the 
joint. 
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Fore&rrtii 

'Hie radim ami ulm arc the p^ttd boiifs of tlie forc- 
aixi]« articulating with cadi otiicr at ciihcrr to 

form tlic Auprrloi (puDxinimJj ami iiirenDj (dutol) radios 
utnar joints: and the Icmcr end of the ratlius (but 
not of the ulna) fomu the wrist joint with the carpal 
bonea, 

Tlie ttfna h the brp:r and lies on the medial side; rti 
siiaft luis a dtarp sub^eanl^Dtr« border whkh can be fell 
undcf the 51(111 tlironghoLit die back of the /□rcaim. Ilie 
upjK-f end caniei die olecranon process bcLliind, the point 
of tlic elbow, wtiidi its into tlic olecranon fcaaa of the 
humerus: and tlie cotonoid process in fmn^ comefponib 
in^ to lilt coronoid Inssa- Tliesc two pnjccwes are sep¬ 
arated by the C-shaped ipochlear notch which closely 
embraces the (fochlear process of die humerus; and just 
below this on tlit outer aspect of the uhm u a notch to 
acconmiodiiic the head of dm radius. The head of die 
ulna is at jti lower end. a rmintied knob wen at ihe inner 
side of the bade of die wrist^* and carrsiiifl die lanalt 
poinicd styloid process. 

Tfie radius is tborUr than the ulna, lying on the btcral 
side of the foreana, and iti expanded ends are the other 
way round, the lartmr end distal and die smatt head 
pmximaL The head h n smooth disc, hollowed out 
above to receive the capctulum of the humerus; snd it 
fits within the dreubr embrace of the ring formed by die 
radial notdi of the ulna and die annular Eigametit of die 
elbow joim. It is widiin thii ring that die head rotates 
during the movenienti qf pftmadon and supination 
31a). Tlie neck is a slight constriction immedtaicly below 
the hcad^ and jiisi below this on die inner side of die 
upper ftbaftf is the bicipital ttiberosiiy for tlit insertion of 
the biceps. TJie lower end of the r^diui u very bmad 
and carries a styloid process which can be felt to lie 
rather lower than die uIhiit itvloid; the Ixick of the hone 
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hm u grooved by the of the cxctnsDr tendom of 

the wrist and fingers. 

Both foreaim bocio have a ihaip hatfosmom border 
facing eftch other, and connected m life by die broad 
dneet of inteccKticotis nierohrane whkh lies die whole 
length of the forearm and flcparatm the anterior Hexor 
compartoienl from the posterior extensor comiianmeot 
of tiU limb {%. 31b). 



Ac Elbow 


fb) At 



IfUeroueovr 

Wetnbrona 


fio. C r oti t Pcit oQ oT radium Jind idea at difTmnc 

WrlAt and Hand. 

The wrist or corpus is cranpcMed of 8 carpal bonei, 
small inregular cuboidal or rounded structures, arranged 
in two rows of four^ a pimiroot and a distal They arc, 
named from niedial to lateral skfea : proximiii row—pitl- 
fomit mqqcEitnn, luftiitCt navicular; diiml row—hamate. 
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capilaic, multanf^luin miiTtanguliizEi jiiitjar. Tbiry 
int^rbcfc and an? tx^iind tQgttlier by ftn>£ig iniennseoiii 
ligaioents^ » though tht movieiiient at the joint 
between tmy pair ii mmn, the ^um total of oonipcsaiie 
range gives ihe wrist its flexibtUty. 



PiiKt/dngeS 
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Fits. 3i2l Bcna of le/h handH anieriidf lopipct- 

The skeleton ot the hand itself is made tip of the 5 
mrtaearpid bones; eadi is & good example of a dmrt long 
bone^ the tnimaiurc of a bone like the humerus^ with s 
shaft and expanded ends. The proximal tasf of eodi 
articulates with a caipaJ boio^ at die carpo-metacarpal 
joints and the itninc^ distal htad, whkh forms the 
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|>tofTuncocc of tilt knuckle* makes up tiie rriitiSLC^irpt^ 
pkaLingtal joint with the prcncintal ptmlsinx of iht 
concgpouidmg finger. 

Tlie firtBCTS contain thiee phalangffSt articulating at the 
two (proximal and distal) i.ntcT'-plialan^a] joints Theisc 
plialange^—praxinuil, inicrmjttliaJc anti tenninaJ—an: 
also sliart Icmg bonw; cacli ha^ a proximal and a 

di^l end formed by two rounded condyia* making a 
hinge joinl \^Llh du? lw*e of lilt pkalanx b front. And 
at ihc *^nd of tlic huger the tip of ilie icttu trial phalanx 
rndi in an expanded Isony tuft which suppons the rtail 
and naihtM-d. It diould be noted that the phoJon^ ate 
rather concave on dicif antcraoT {polmnr} mHaces; ihii b 
because they form the floor of a tunnel roofed by fil)rt>ui 
ttssue through iftiucli the flexor tmdortt of the hngers 
gDdu in their ty'nm'bl dieatltv 

'flit ihvmb 11 ecmidrtahly special issed, so that its 
akrlctoti differ^ conddtmbly from that td the otlier digibt. 
The metacarpal ii short and sliglit and does not Ik 
paiullcl tiO the ntberSp but set froely away from the hand 
so tliiit it eati be opened to the fingers. And them are 
only two broad pbalaiigei. 

The Jointa of ibe Arm and their roovemonta 
Clavioiiiar Joints. 

Tilt ttcrcmio-tiavicutar and joints at 

cither end of the davide are simple pbne joints allowing 
only a limited range of glidinB movement^ tliey each 
contain in thetf synovial cavity a projemng fihnxaitibge 
diic Of meniscus. .And they are biportani mainly 
U 3 accessories to the complete nmge of shoyider move- 
metii, whicli dtey complement. The inner is much more 
smbfc than the outer, wliklt b easily didocated by a fall 
on the araif the outer end of the divide riding up over 
the upper surface of die acronuon- 


THE AftM 


75 


Stiouider Jalnt. 

TImp as have sam, b dtdgmd fi^ iiiohilky at t^te 
expei^ of jlabiLiky« and the artkiiLitiii^ turfa^ei arc far 
from congruoiw. The Urge rouTided humeri hcad^ about 
iittjf of a spherical turfaepT, clci« nm fit well into the 
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33. Left ibimJJcr Joli^U iwi frt^Pi tn (Ttmt. the kota 

fitpnile and ihe crtirr^ny teivkm oC lh« hmd of hkepiH 

s^iallow glriwtci fosjsa of the scapula, only one ifiiith of a 
sphere. But Ijj life the (oeket h drepened by a. fibro^ 
tArtilagiiious riiii^ llie fflrnoid tdbrum. The joint capitlle 
h attached round the margins of the glenoid attd the 
ImmcraJ hixad us a miber Ux «kevc hanging down m a 
fold on the inferior aspect of the joint; this laxity b 
necesKir>' if enoogh sUch k to he present lo allow the 
arm m he lifted Imly from the side. 

The essential instahility is contprmated hi 
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Se^^erat ttjickencd bandi running' Ln iht substancf 
of tht capsuk form scc^raory tignmcnts; and the tendon 
of tiic long head of the biceps originatcj within the joint 
Inotn the upper jxitc of tlie glencnd m^xrsing Uic 
cavity througli a syjiovml sbeath to emerge in tbe iipj^er 
part of tbe l^pitaj groove between the two tubeioddciu 
in ioE passage ii functions ai a ligament But the main 
nipfaordng factor b the intimate blendir^ witb the cap- 
lule of tho ten Jons of the four rmaJl rotator tiiusclef 
arising from the scapula, as Utey pass lo iheir m^icrtion 
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Fak 34. Thn jbutiJdcf luughudliml wlwfi. Kutt llir 
ikpcnJcnt ^14 oT capmk: bcla^i^i emd iht tjkqDt 
tTAinErvii^ ihr j»at cavity. 

on the tuberositit^. f hiC!^ nnscleS arc the suprajpiimniB, 
infraspinatm, ticrea mituir and mbscapulans. And llicsc 
tnuscjri wbidt muatly mo%*e tbc joint are thcreforej ai 
tbe fiinie lim^T guarding against diaplfirrmrtil by tighten - 
ing up tbe capauk and holding the humemt iirad hnnly 
ogaiiut the gknoid. Ei^eti K)v dkEuciition is cOmnuHi| 
die bead passing oil die glenoid to he antenorjy under 
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tJrtr cnriicoi4 pppcess:. TbU lb ihc ct^imnlOTt mllxiot^icotd 
dulooition; hut the head trmy be diif^Wed xTitically 
chTwnwarcl Jirbw ihr glenoid, or tiaciew^rd Ijenr^ith fcb? 
Bpilie ciF the $caput;i. 

rhr o/ f Ae ^hi^uld^f are - 

(i) aiiti ajidtiction. Jii aAdFitfOoiti the 

■ irtfi ia liftrij Tnnu die Jiide in liie comiia! ptiLue 

by ihc deltoid !tisii«rle: the it^cr$c inomiirnt of tidduc- 
ihn b c(!eCtcd by >p-avity, or iicttudy by the pcctoratis 
Jiiujor inii.^lc 111 from of the chest, aiid by ihe blb^ 
jiiiua doiri and teres nia^ bdiind {hg- 21 h 

(ii) Mftxjon and which occur in the fcigit- 

ta.1 plprtCi thrmigh a cotnihjL4tioti of iiiu^h-i (fig, 21} 

(iii) (iTiKluiied by the Kiual) mtators, orb¬ 
ing frtHii die scapula (fig. 22); k b Utcml or mciliftl. 

Finally, fireumduHion —-p couibiiiation of all 
thcscT *L swinging wiod™ of die ouLstrerdied ami. 

Wtuil niakes thme niofveiiicnis niort coriiple^. ^larticu^ 
lariy nliductbii, U tliat tliov do not occur abne Inn in 
ijssodudoii with ]novcj]ii!!int of the scapula, for thb lionc 
can tre rotated oo the mink liy the brge flat tnauguljr 
impeaciuft ma-MJe of ihe bade, orbing from the ?pine The 
arm can be aliductcd thiriLigh bill only half of thb 
is true shoulder motionp Ihc rm lieing producNtl tiy 
!<npubr routiorn Bctli imninrierits occur in JiUuultaneCKis 
B'rt-ordiitatiori frofn die quitsei^ and jit dir n^pme Ume die 
outer cod of the cbvick rLw and there h gittliog iiiovc- 
Jiteril A% l)oth clavkubr jbiitla (fig. 35). 

Elbow Jolnb 

Thi^ CompriuTi three ardculudoiis i the true rTI>ow 
bulge joint between the trortileiir proecfis of the hurnems 
iUid the corre I ponding norch of tbr ulna; the Bhailow 
urEicutation of ilie radial head and the humer^d capitu^ 
luio; andi, inft™Tly* the pmnimal radio-ulnar joint wluD«e 
>yriovbl cavity b continuous with tliat of ihe oihci% 

A« In all hinge joints^ dir tiolblcral liguncHMits at the 
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Back 

Fkj. 3b. Stam m m^udiuii vf llir ItfE ihcfublcr JoUUh 
Afticrkir, (i) iHMtem*. Tboc UA^m ki^ not ai iJblbct 
H the f^sutu nigocM^ Cur tu^nzerm Biiil npiiU_ boch mwt 
Jhxn dw iniUct, the lofmcf morr At the begiiiniii^ ftfwl the 
Uiter more *t the cmi of twimnrm. 


Second SM|e 
frapeziui roCdCei 
ScopEJfa 


jiidc^ air vrry «tPonj|{; and thesr, wilh the dfcp mtErlock- 
ing of hummd and ulmr furfatn, albiv only Hrscion and 
o^irmion to occur. To fadlimtt: tltr«: ihc antertor and 
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poHwrkjf portions of the capsule ^ire so lux as to be easily 
strcicheci in the full extrcmei df range. When the clliow 
is fuSly extended^ arm and fcmhami arc iwit irt line hul .il 
an angle of 5^10** the carrying anglr^ l.iri|^eT in women 
than in nini, which dtsap|ieari ihe joint b Hexcil 
FUmon is prc^uc^d by ihn hicejs and brachkdis muJcIts, 



Fsti. 36. Medial aipef I nf lefi cllio^v jomT- otner Grt^- 
tlie iu|>erfiicin} and deep muscles of the antcridf comparE'^ 
inenL of tlic arm: it k checked by tlie contact of ihe soft 
tissues of ann and forearm before the coitnund pmee^ of 
the uUm has settled v^cry far inlo the corrcsponcJirig Um^ 
of the humerus. £jr/rnJir>n, w hir.b usuaJly gfka a few 
degrees Ije^-ond ihc stTaiglit ptwition, it pr^uttd by 
the trierps at the Ixtck ot dus aim, anil checked by tlie 
hi ting of ilie oteenifion pfoew into iU hunwrral fcMia, 
TI^ tricep* trridnti bkndi dotely with, and iirciigdueni, 
the fwirk of iIhj dlK?w Joim cap^ile 

have seen tJuit the ptoximul rufHo-uinat joint is 
formed by tbe round bead of ihe radius rotating like a 
pivot to she circular embrace fonned by the radial nnich 
of tliE lilna and dae annular ligament of ihr joint (figs. 
31^ 36). Although its movements are dbiinct^ Lc$ syno¬ 
vial cavity is freely co^itinuons wilh that of the elbow 
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|oiiii proper aiic! infectious processes sprcsid easily from 
one to the otlter* 

Prr>r?aOoo and tupimitan are the names of iJie rotary 
Twvanents of ijie foitarm raponslhle for twirtiiig llu: 
pabn of I he hand forwani^ iind liuckwuitJi. In ihii niovts 
iJieot the ulna remdiu stntioiuiry while the radius 
rotates round moving at Iwtli rodicKuJnar joints and 
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Fk]. 37» joLtil, li»miiiMiiiiAl vtsclxitL. (iUIit 


ttiong ifu: axis of the Interos^ieotis membrane connecting 
the two bones. At the inferior mdjiviilnar joint the 
relalions of tint two tiones ore just the oppodte: of tlie 
condition mi their upper endiit the tinali tounded ulnar 
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Ma/ntrm 



FlOf TttpOfW^ Iqr fiukKi 

lud rih-manji if Uu: dbow. 



fitting MHO an ulnar notch m> thr broad radyit 
cxpanAiuii. In additicwi, the bono are tx>nnoctedi by » 
uiangtilat cartilage; plair witli its apex fixed to tht: ulnar 
stylokt procjcH. Tlw^ apex of this triangle h the lower ond 
of ibe axis of prDttation>4upioation, thi; uptier bang the 
centre of the head of die radius; and the diu coffi[ileU!ty 
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?huts off the l(jwer cm! cf The lilnn fitiin fhe wmt joint 
proper, the radio<arp;*f articulation. 

Joints of WtM and Hand. 

umsi^foint a forrriKl betwaEn Hie prosrirnat ruw of 
tiarpol boiiP> (n^ivicubr, lunatr, triqnemun) and the corn- 
rKHJlp mrfacie nKwle up hy thr iliitai end of the ndkts 
plus Its canila^ pbie fixed to llie uJita, tt U a modifned 
hinge jomi wiiJi stn^rig iilnaj- and radial cnlbtcraJ 
|[g;itncniA^ wIkkc roaiu tncvcmcnu a« neJtioii (piilmur- 
/fi»jrwn] and cxiemion ltioni*fiirjnifn)^ Bui in addition 
rhere it fnovtrDcnt of the vholc wmt and hand to dtlier 
side, abiiurtion and adduction — uJnar and radial dr via- 
tirtn — and d>e riomial [losition for a strong cnlp is in sUght 
adduction, fjrol in exact lino vAth the hireann. 

Tlierr are niuiiirroufe i^rnaU ^arpnl joind between die 
individiial luoncs of tlte rjirpikBp wtucJi ure tKmnd together 
hy ihoi i inieroHemis liganiems^ dn- whole rcimiing 
cotnpljcittcd lynovkl cavity contiriumi:i widi the wrial- 
jouit pmxitiially and the c^tpp^-m^tffcufp^l jnini* dBtulJy, 
H'lierc the mclacarpjl l>a5r^ uitkruiLite wjUi ihc dbtal row 
of carfu] bones. Ijltle ifKition occurs at these hitter 
joints, except at the 3j>fecialLM?d saddle joint hetwi^n the 
ihitmU memcurpjJ and the multiioguluiii major. Ilcfte 
jwtimi xs ^Tiry free and its prhici|iiil components are; 

(i) aditiictiim to the tide of ihe hand and abdneiim 
away fmiu it, in the plane of die palin : 

{iij movemiKit in a plane m right angles to the pahOr 
pcItTutT abdutiion and £tddt 4 i:twn ; 

(iii] the chiiracieristk hummi inoveinent of npp^ti- 
lion in which the thumb u cnzried across the paljn 
and iis tip opposed to that of ajiqtlicr digit ui gratping. 
Note lhai ihU tsa tomplcK niotion in which the nieta- 
carpal rotates oii its long aius«ci tliai the thujidjuail faces 
forwards instead of fnjtwitrds (fig. 40}, 

Tlic jorntr f>ttwi^n the he-ad$ of 

die melaotrpiU Htid the hAsei of the pKalangt-s are again 
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modified hinge joinia with strong colUteral ligunenu on 
rat^ tide sitid only o Iocm don^ strid |M]inar upsule. 
The mniti moveinrnts are flexion ifilO tile paint, and 
mtciinon hiicliwurdsr and tuuaily llierv it tome 10*15^ 



Fm, Mfiv ifijf Hit thr ihinfib. 



Vm. 41* AbductDTi anJ udduoirti rf tKe 

of hypcn&Lenxion behind tlic plarn? of tlic palnis In 
oddltiotip thm are side-lo-sidt raoverperits known tm 
odduetkm und aljductiony ba^cd wi ihe Telation Ui tJw 
axis through the middle* fingert shdiHTtim being away 
trom diiv centre and adducrtk>n taMnrdf it The ttdddkt 
ftnger itself b abducted whedasr it tnoves UteiaUy or 
inedinlly:, , 

The small inter-pbalui^a) jotnb allow fleaiori and 
extemion only. 













B4 AN^Tosrv 

Surface anatomj of the Arm. 

Now that Ibr Itony framework of ihe limb hu,t ^ipecn 
mii^wDdi soinc aspecci qf die sunfiicc uruitoiDy may be 
cnrtfiiiered. Impeding attd pulpaiing ihc ffninior n.tfeci 
the iirm, thr folkiwitig features are r^oied iwm dbove 
ctcnviiwuirU. 

At ihc ikmddtr^ iht rbvick in wn yndfrf t]ic skuK (he 
acnimicm proosn and die uppee cntl of the huniffrus |pve 
tile generdl rouikdetl ^ntEiut, and the coraonid pmcdn 
CAii be felt by deep pmn^urv tn the hollow under the outer 
end pf the cbvicle. Tlie great 1 iu!e;c of ihe drltoid 
muscle is obvhtufl, ckubing tl^ btcriil aspect nf the Joint: 
and I hr perton.il rnuH^br^ appear w}ten the arm is 
adducted aj^iiinst rEstssEancEH 

In the jtfWi it the \mlg^ of the bitrps, 

Al die lilt jirottiijirfices nf ihe medial and 

IdLrral epidrmdylef ate and pplpaide on tti liter side^ 

partkiiWly die fnrnwr, and the biceps belly fades 4ivay 
inio iti tenibiti wliicli eon Ije fell Lkii it croacit Lhe dtiOw 
liolllpw^ tlic foss^^ 

In tlie foT^ar m, tlie general muscular bulge uf the flexor? 
Lii the wrist ;ii]d fingrPS fades into tlic vkibic or pal|X'ihlr 
tendons nf ibesc itiuikIcs juj^t idiove the wrist: :ind on each 
tide of the lullcr luuit arc felt the ?ftylnid proce^eet of 
mdius and iilrm, the former at a dightly Id wet Ievi;L 
In ihe tile aJitetkir {^pabiiori ;ttpeci e-ombts of 

titc central pjdiii profKr wiiti a muscubr ctninenee on 
eiilirr »k!e. The larger lateral ihetutr etniiience^ titeJiall of 
the tfiumii, is iiMide Up of die dwrt uuatek-fi nf tliai digit, 
jcid the sbaliowEr hyp//thetiai CMincnoe on die mt^dill1 
>tde covers the corrdfioriding muscles of the liidc Unger, 
7Ttr ihrctr iiiain palinar rrTa*ra am fairly coiistaiit^ amJ 
it sbfndd Iw ritited dun ihc line of die w-rfia lietw^een the 
fingi'TTi a> from the fmnt it not npjionfe ihe meta- 
carpn-pbabngeal join lii U., the knuckle^ lichii id, bin 
lir!« n gone! inch more ilisUlLy 
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Fici, 411. Jiiarffli-^ liuirkiflffi FitL 43, tTlt wrw. Afiiaw. 
of intpurtAni wfs^i «iJ 
ncrvta oT t:li<^ AriiL 

Riumiii^ dDW£i tiic iupitcf of lutih in the; 

^ine way^ we iiote nt tin: th^ subtutaiicotm 

Fpine of Uh: tcapuJa endinf; in theoverfmngin(^ acroiTiiDn 
process^ and a^in the bulge of the deltoid. ITic musck 
masi at the bo^ of the orm h the tricefn; uisd i!tu «stine 
l^jony points are noted U the clboWp with the addirioji of 
the olecranon process of the ulna formii^g the pdni of 
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liic qIIjow midway the epicondytcs. Irt tJ^R 

arirt llic ^iclfics of vatioii!! f:x^ensor miifc1e» of wrist and 
fingera can tic "Kun or iv\t; and al ihv iithI dn? Kcuid of 
xhff ulna is proiiiintml pn the medial side of the domitn. 
Oh ihe t>a<i of the hand the kirnrHw mark the ineta- 
carpaJ hcadfti itrid thf taticiisor tmdcMit are xcm when 
(hdr oiu.tclrs contract. 

The surface iitarkiuii^ of cemin imdprlying iicrva and 
vnsebi art indicated in figs^ 42 and 43. The ojdy nerv^ 
whid) ore retiliy superheiai and easily fell ofe the kilriax 
nerve in Its groove WhinJ die inedbit humeral cpicon- 
dyk at the ellxrw and can be rolbd to give the lamiliaf 
tingling in forcaim and little finger^ and the niedbn 
rscfve at the front of the vixiat. Benh arr very vulnerahk 
lo penerrating injury at tIie?B sites. The main arteries ate 
ubv fairly deep except a1 the wristj where the radial iuitl 
ulnar \'cs$rb crut he felt pjhatitig on eitlicr tule under 
the skin; and it b often pnssdile to see the beating of 
the !iu[ 7 er 5 r.ial oiTeml arch In die pahn. 

The subcufuneoiis structures Of the Arm 

Fig. 44 shows ihe fhyrd anut divested of skin ami 
superficial fascia. Iliry demoaslrate how the dt'ep fascia 
fnmui a continuous ulieadi for the derp ilmcturci of the 
limbi and it can fie seeu ih*ii n network of veins und 
ciitanetJuij nerves rarniftn be^tween tkiii and deep fascia, 
hratttho which all ulthiiately penetrate thr fascia to 
joint ihrir [lamu vesseis or nerve*. The v^nnoa network 
in Kimd arid foreanu is oomplex but b gaUiercd up in 
two maul chomicb in thr arm, tlic ceplialic vein miming 
up the luieral aide of the biceps to tite shoulder^ and the 
basiljc vein on the medial fide piercing the fascui halfway 
up the arm to run abngside the lintdiud artery. 

There is a subcutaneous iiuf ja over the oiccramn pro¬ 
cess, separating it from the dein. 


TUE lAJlM 


87 



Saiil^c 




VeiT 


TtO- 44. Thtf urm,. ibgwma ihc 

wl)cvuiacdid ttitidiins. Acurrfeff. 









aa 


AH\TOn\'^ 


The ftiuficlif groups of ihe Arm 
Shoulderj The d^boid muscle cii ihe outer nclc ovtr^ 
taps the front and tjack of the liniht in 

plane as the pfcioioib ntajor ii^hkh pusses frail die 
cbvicb and tojificr tiU lO its inwrrdoii in the upiter 
hunicttifv The deltoid alxfucts the Arm. the peeioralk 
.idduiiis U to Uiu side; arwl adduainn w aho perfonned 
by die and fntuimtu ^wsicrjorly^ the 

LiUer Ijciiig ntie of the great muscle* of the back vviikh 
iir ki^ rrotii die spinal cnlmnn (fig. 115)* Lying verjf 
dceplv^ and aruinjr from llie scapula^ are the short 
toiators of lilt liumcmSf insened into the tuberojides 
under cover oi I hr deltoid; thcir actions in romting ihr 
lione lairralty or iiinciiaUy arr suffidendy clearly detnoii- 
straied in figs* 47-4^<. 

Upper Arm* This is seen in cross-section to be divided 
into anterior and postirrior Tnuscular eompafttricnts liy 
the hurnem* itselL ’^ith a lateral and nmfial ifitenniLv 
cuUr septum of dcq> fascia attached io each aide of the 
Jmne (fig. 51)). TTit anterror ooinij^irtment con- 

laira ihosc tnuscles fiisctrig ihe elliow, the tiireps iiti|>cr‘ 
ficially and ilur brachtali* twaner tlie lione. The frrcfpj 
hu 9 two head^ of ndgiri^ a long tendon aiisiirR within Ute 
■shQiildrJ joint and a slion ofir Irmi the dp of lire com* 
coUl process; dicy jt^in to form ific main belly, fmm 
which the tendon oi Jiwrtloii issues just aliovc the dhow 
to rcadi the bicipital liilicntrtiiy of the radius. In addition 
to ]ls flexing aciian^ die biceps is abn the niost powrrfiil 
supinator muscle of the fmicarm owing to die fact that it 
IS insericd near die back of the radius and can mtale it 
on \th long flxb; it u csjcndaJ in f^mverfitl supiiiaLtrig 
actions like iljr um? of a corkscrw of imw-drivcr. The 
undrfl>ing /^mcAw/ii araa from, und clodiQ, the front 
□f I hr iiummis and is a simplr dhow Rexor^ ifuerted inin 
the coronoid process of the uhia. 
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At Uirk of the in llie extttuiiT compartimrnt^ 
the 4 trw» by ihrw muicular Iieotb, two fmifl ihc 

humerus and one fnmii ihc soipuk bcloi^ the glenuid. 
Hie tcjwion of ittiertiou gors into die: olrt^^non pmcesc^ 
of tlu^ but totne fibres are also attacbed to ihr- back 
of Uic jt^t cafwide, and by puHuiii^ it out nf the way save 
iL fmni being iilfj ptd as tiie joint U extended. 

Forearm* This ia sunilariy divided into fleror and 
exteruor coinpartmuiitB by means of the intefowcoik^ 
membnine ixTwetn radiiu i^nd ulna, ^tid each entn- 
cMntains a coitiple^t group of tiiusclci mtii an 
asMidated nm^trunk. 

In die ftfXitT oowjJArtnsrJil an? a siijx^rficial and a deep 
group of muscli^'^ lying in t^vo plu^ics wjih diT^. median 
fiervc* whicJi supjJlip* dtejitp nnming IxMwecn tbc lav'cri 
The ju petfiemi grrop arisr:* from a common flexor origin 
on the jiiediaJ hkirnersil cpicouclvle* It includes ibe pft>» 
nutor teres tlic main pionaior niusck of the forearm, 
inserted inEo tlie middle of die die suiierficia) 

rtexnrs of tlie finif^rs; and tbe Httxnfs of tin? wriat joirU-F 
The RTOup arises from ihc foiraim tionr^and inter- 
osseous irtf:inf)rane and includes dir deep flexors of the 
fingers and the Long flexor <if the diuiitln And the lateral 
mitJ^cular Iwundary* nf the fionl of the rorearm is the 
lirartitoradiaUs, which j>assJi?s frtun djc lnti:ral liumetul 
cpicondyle lo be inserted Into tfic lower radium, acdni? 
aiifcmately as pfomtcir and supinator. All these flexor 
bellies become tendinous an inch or two above the wrist, 
and those tendons destined for the fingers picss into the 
Itarid in conipciny with the rnediaii nem? iinJcT a trans¬ 
verse hgament siiaiining thr arch of the carpal bories^ an 
arrangement known m die carpal ttitmrl (fig* 52J. ll 
V 4 ill be seen thnl each finger^ but mil die thumbs has two 
long Flexor icndom, Ei superficial atvd a deep; and Ihe 
arrangment of dtese in the hand will be studied liter. 

The exUfLtot forearm comp^irtmrnt ij again arranged 
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III «uprirfki^ iiiid dorp Uycns <if fJiuadRi; and, ju^t ^ 
ihc superficial flexor arisei fncmi the ironi of die 

medial qaicondyle. *0 lUc supefficial exletiKir gremp arhxs 
from iim back of die lateral epkoiidylc. And just as the 
principal nerve of the llcxof cofupartrncnE \* the median. 










^^e+ ^ CnpM^ttmn cf wpiwr anit fi™ fbr ^Ibwr. 

IQ llie itiain nerve at tiw IkicL is thr radial, TIte main 
grtHjjjis of cxiensuT muscle are i 

(1) liir rMciisorA of ihc wrist joint; 

(il) duf extenson of die fingers (only one tendon to 
cacti fingefp eacrpt the index and ftftlip which have two); 

(uj) tire cxleoKin of the joints of the thumb. 

All tiiese tendom are liCHind down by ^ restrainirt;!; 
ftand of deep faicb at the wn«t to prc^tnii them front 
t>nwttringin|5 Iwctwards when ilwnr imtscW contmet. 
The blood Tesselfi of the Am. 

The mam artery to the dipper limh hqpos in tho neefc 
at the suhclaviaix, On the right diis is a branch from the 
j^jii innominate arteryv On die left It am« directly 
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frtiiii tliP. iireh of iht Jioria iii iIie ciirst [Pl-itei 9, lO.) 

Ais tlfcc vessel passes out throiii^h tlie axilla to reuch 
I he arm, Li known si# the nxiUmy strlcry, and in ibr 
upper ann pn>peT &s ihr iruirAia/^ Here it lii£5 on die 
mi-diul aide of ihc liiccp$ wtlK iL% compPinbri vein, in 
ctoiie rebtioo to liic nt^iau and ulnar tiervet. Ai die 
cUkw ilse brachial divkJr^ into rudial and ulnar branches 
which couTw down the oorrifipondiDR sldca of die forc' 
at tite wriat the ulnut mneri' contmueH into the 
palm, while the rodki lurni rouniJ on la tlte back of the 
carpus, hi the piihn tlvcrv are iwo aritrial archies or 
arcades formed between hranche? oi ihe two vesFel*, 
fioin dicw arches ihc digiml urteries to the fini^crs are 
giiiTMi ofL A less iinpcirtant d^n^i oftrntd h fofnied 
on the liack of the carpus ^jfy the radia] vessel alone, with 
Iwijja to the lingers. (Plate 2.) 

The r WffJ are Irss cicar-cut in ilidr fx^riphcral arranj^iv 
fnent tlian the anertes, forming a ddfiise ftid cutaneous 
network in hand uiid forearm; but the oiatn LaicraJ 
(crplialic) and ineditJ [haailicj chuiiticls at the 

elbow. The eephulic runs up to the slioulder before i| 
dives under the chiviclc to join ihe mbcbviao vdn; the 
ba'^ilic vein runs alongside the brachiai arnJiy to the 
aailk, where tt conlimies as ihr iWtUbr)^ vrifi and 
idiiiruitcty' as the suljctavbn in the neck (fig. 44). 

Use fine vesseh are armiige^ ui a super- 

fidai network mrr&rKsndiiig to the venous pultem; and 
the main lytiipUutic trunk* of the llinb aie guLhcred up 
to Hill with the hrucbLd urttU7j entering ihr iniiin group 
of lymph glatidi of tJic arm hi ibc axillary' space. There 
ti a smidl glijjid-station tialfwiiy up die arm, just in from 
of die medial opicoiidyle* the cpilnxhiear gtand (fig. B). 
The nenfos of the Arm. (Ftgs. 42, 43. Pbics 1, ID.) 

The iiervTs of (hr Ihiib iirt- ihc iiltimatc branches of a 
complex iraeArn/ of spimit uervr-rootv situiited in 

Ihr lower neck, behind die cluviek, uiid tn the axilfci 
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¥mm thU plexus emerge die imin nerve trunks of tke 
flnn—median, i^diul Jind ulnar—which am grouped 
closely armiiid die axillary ves^k in the liwct part of 
the axilla. 

The ririfini nerv^ soon turn m^m-d to the hade of tlic 
iipjicr amii sjilmUy rDuitd ihi? liuinerus close to 

ihc Ijotie in its radial giwvej to anteriorly just 

above the dlipw In die fold between die bicep and die 
liracJiio^radiaii^ jiiusdcs. It ilieti witidfii buck munEl the 
neck Ilf tbe ra<lius to fjccomc tlie fitain nerve of the 

Pptliv 






Kin, SI. Cro»^KKticMi 4iil ri^U FQ™Jin+ siinrtd km ahewp 


I'xien^OT comiiartment o( the fotpamu It ir mainly a 
motor nerve, siip|i!>in^ tlie tricep, Urachiofailialii, aiid 
extensors of wrists thumb and Angers; Imt k lias a small 
sensory supply to t]in skin on die Ixtck of the hand 
Tictwecn thumb and index, and to the outer side of the 
fomarm. and this superficial branch runs with die radial 
artery in ihr flexor oompartment. 

Tlie nr^dihn nerve |MWises (kivm the utm m company 
with the brachbl artery^ and lies in die fortsirm lelwetn 
iht xuFierfldat ant) deep plaucii of flexor miucki in the 
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AW^TO^tV 


Aiitenor compartnieiH. 11 flippli» foreum 

tkxor group, and eotcre thr [wlia by pasang «iMi« die 
(ranJVCTse carpal lipimtnt with ihr fivxat teodora of the 
fiiigm. li> ttifi hand It givw im inipomiit b™..^ to the 
>inaU thumb imiicki in thr thcniu muiotnee, and senso^ 
hrAnchca which acxoiiipaiiy the digital a^riw *ti the 
fijicCTS, miJplying dw ikiu of tlti; thturib, indp, nuddlr 
.irtii lateral liaM of the ring Riigcr on their antefior 

akpecla. (Plate 2.) *- 

lid*- uhwr nrfvt also miw with the brachial artery ui 
the atm, l«it enters dw fort-arm sepitaicly by jwstng 
Ijfliiiid the medial epkondylft in thr ulnar ginotfe, 1 
niMj on the inner side of the llcaof aiini^tment with 
the ulnar anery, enter* the liantl mpr^cial to^^ tranw 
wcr« carpal lignmciit, and sujiphc* all the uimlt ininn»ic 
hand musclr* rcqiomihle for the fhar co-ordmaied movn 
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Fic. 52: Onm-Kci^ 

Pci*r ferhdftnii Sn thit awrpal Itiiuirfs 


i\K 


ineni* of the flngm, h b 1*0 JuppUw sensation to the 
fifth and inner half of due ring fmgera, oti front and back. 


The Hand. 

Ilif main palttm f spacf of the hand i» bou^cti by the 
ihrnar and hypolhcniu emuieticcs on each side, it* floor 
i* Uir skirt of the palm, and its roof the nKlacarpal 
Tliroiigh it pois the Ib'mIw"' t«‘ <h*!ir way to die 
fiiiiKiri; and in it he the luterial airhes of tlieulnur artery 
with their digital branches to the riHijeis. and the arxaJtn- 
nariying digital Irranclio of llie median and ulnar nerves. 
Lying between tlw nwnacaipab .md aridrig from ihnn 
are dir titferoMri, the small Intriniic tnuscln of ihe hand: 
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tludr lctido4ri« wind rmiiid tlic nietocarpa! iir^s to 
iri5cned into tlic extensor tendon on the h^k 

of the proxiniAl phabugn, and ihcy jit>duci Eind adduct 
rbe 3 s wi[ perlontiing certain etmnicteristicaltv 

huf^ari mcn-einenude^ribcd bcinwp 
"rhe of die Imiid b comideraldy fiiinplerr ^ 

flhalltnv sj?acie tirt^^trii the ikiit ^nd the biclti of ihr 
inets^CjrjuU ira^tn^nl by thr extensor teitdotts of thr 
hitgrm. 

lit the finger liie aitangetuott oJ tlie llcicor tendons 



Fiq. S3L Thr muxLem rtf flit kucuL 

» cortiplex. Fjicli digits save the thuinhp Ilm two dcxorip 
3iu(x*Tfidkl 4 ttd dacfJv which ute inserteilintiJ the phalongi^ 
05 stiawii in 54, the disep tetidon on Lu way to the 
temijniii phatanx splitting die ullicr in two. The tendoiiih 
nre fudlitated in ttictr gliding by bdng enclosed m a 
sinootht daubk>Lji>'ei‘^r tkertlh tsmd earh nheath 

in lurn U enclcwd in a 6bmus tunnel which b attaclicd 
to the phalange) on each wde. The gtnerraJ artanipnnciiu 
0 
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of ih«c is Jihovm in fig^* 55^ auid Si will tuf scsen 

lhat b *eparal^ ihftt of iho Hllli! finger 

which mm down into ihr piSin io rx^mnd ifin> a gpcn^rJ 
shellih for all die inndoin paMing through llw? carpiil 
tunncL IlccaiiM: of diia conticiuoi^ iofcctioti^ of th^. Httk: 
finger are inoir daugrrous ihan thosr! of other digits, 
ai they iniiy spreiitl iiloirg ihir Bhenth into tJir hond and 
foruajEiTi iiwrtciid of rcrna.tfiitig confinetj in Uie finger. 

On liiE dorMUXi, llic arrcmgeineni ol exiEftsor teridons b 



VJe«f 


FlO. M. ^rcivdnii * 1 X 3(11 grin ITT ti hi Ml' Jiutivvilijd finglff - 

much uiiiplirr; Uicfis i* a ctmiiiwti sipwvial shcatli a» they 
put ovrr ih«! wm, b)H liie iiidjvidiwJ tendmvs of tfic 
fingers are without tlicjitbt Fig. S 4 indicates how ihe 
leiHJbii of each finger split* up as it is iiiBctied; noie tfie 
bread ctusiisor raepanwon which strengthen? the liact of 
Uic capsule of the metacarpo-phakrigeal joint, the expati- 
lion whidi JB a!io the Insertion of ihc intrinak tnuicli!*^ 
Tlw main features of the naif/ are mffitienily indicated 
in hg* 57. 
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Fudolioo of tho Hud. 

In tlicr IrmTr ^[UTiiab thr digit? att fiur«]y for the 
c^rudeit of grippifijj puipoaes, the import^iiit tumcli^ 
lN!mg tfjc long Hexon and exicuisDrs. which sdtemiitety 
contTiict and rebx thdr hold ofi an ol>]i:^t {fig. 58(a) (b}). 

Man retains ihh pon^'er, but ha^ aSHO developed a fine 
co-ordutaied action of the fingers in thenuielvt!^ as di&tinct 
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FlO. 55. FUxor irmSnm and lllrir ihEolla l±i wriit bciI bniuL 
rAi^cr 
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msaiomy 



Comiron 
Symvlflf Sh«rOi 


St/dp 


Thumb 

Exttfisofj 


|-Ii:. 5 £, ^mamr ftxidcvrv feml ibdr limiM Itl Vtki And liiJCtd. 

rAfkcr<^dr>. 
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ritHii tJio ioTTAnn mtucki* Tliii iMnivity Im been 
ckvelofMl by the evolution of the Joed tatriniic 
cotzfinod to the which am rvf|iijmj for writing aid 

the uAd of ddkate tools. Their essential action is the 
adoption of the writiiij; posL[k>ii in the hngera and of the 



Fk. 57 . Thr EErcrn« fbnwil 

Cnm the luiit-bcd ai let rm^ 

oppaution of the thumb to titrm In a hut grip, Thk 
the small miiscki ichkirt by f!cking the tnelacarpci- 
phalnngcAl joints and ihcn extettding the tnirr-pliaU%’eal 
joints by p^ng on tJir dbtd stub of the Jong extensor 
itndotM [fig. 58 (c)). 



FlU. (at Djut cfwtr ifbOi^Tncnlii. And (r) fhHMiiu of |iie fkii^ni, 
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TIER LEG 

Bones of the Lower Llmli 
InDomlEftta Bone. 

Tit£ general airdngrmcju of iFie pelvic !;inlle hss 
already been uulicatecl at p. 61, Eath ludf of the j>vlvic 
ring h made up ol one ianommate or hjp^bont Tht 
tw 0 bonei aftioubie witli each other Id the midiine 
anteriorly at die pubic tymphyns^ tlie bony prominernie 
felt just above the eternal gcnttalla. Behind, each 
iniKiiTilniite bone articulates with tlic sacral [x>rtio[iof the 
^inc at the saop-iliac jpintp ^ stmng irregular junction 
alltrwing very IhUe niolion. 

The ianaminate bane itself cofnbines the fiinctioni of 
a pro?timal ntppnit for ihe limbs ami an aitachmefil for 
the limlHinu!id», witli tiux of a bony coittaicicr fot die 
pelvic organs; die latter aspect ts ocmsklenxl in Chapteir 
VTI. Hctt% wc need only note diat it conusts of three 
main portions—ilium, Eschium and pubis—all centred on 
the aceiabulutn, ilic sodcci for the femoral head. 

The dium Is a brtHtd, Baring sheet of bone, whose 
kipper border is the iliac ctest which is felt in putting (he 
hand on die hip; and this crest Ims an anterror and a 
2 »oslerior spine at either end 

The has a superior and an Inferior strut or 

ramus, dte two rami endoring a large gap in the bone, 
the obturaior foramen; oo the superior ramus is a little 
knob, the pubic tubercle^ wliidi can be fdi at the inner 
end of die fold of die groin. 

The irflnunr if the dependent portion oE the pelvis^ 
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caiTvirtg the broad ischial tubertssity which Uket tJw 
body^weighc in silting. 

The cc^tabuhr *acUi of the hip joint is a deep cavity 
in the ccnlre <rf the cxtesmal aspect of the boiiCt with an 
rncHcting tipsmiidiiig ran diaped like a liorse-shoe;^ 
deficiuni at the acetabular notch in front and below. 

fn life dicfc are important linaBDentcHis ami muscular 
attachments lt> the mnoftiinatc bont. The anterior spuiC 
of the iUum and dte pubic tubende are ip&nned In a 
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^tiniL^fit Ui:ic by llir itifruinai lij^airitni of ihc Alt 

impurtMJiL Ktruciurc; ficpiiratjjig [txm jibdctiicn,^ 

under whicK Uic vc$seJ£ ncr/vs iritf> ilie 
Umb frotii like inink. Tlie uhturator foranicrJ bridged 
afznxK iiy ihc abturator mfmbranf^^ pierced by riCrt’C* 
iwigi and w3>aU; t%nd the ^iirtatjiiLii notch is 

emswd Irf thr fmnsv^trs^f HgarufTif. I’hi^ broad outer 
nf thr lUiini b thir oHgin oi rhe gluteal mu$c:l» 
of the liiiitDciJt ^ buf utcliiujn, of ilm ^Uiitmtrmg iJiii 3 hc]FS of 
«he bjx^^k of the thighs ^nd ibe jkubit^ dI dir Jidductor 
»iu$ck^ which brin^ the leg in tdrvi-urd< the nUdlltic, 

Fetuur. 

TTib ttfjhr luiA 11 IcMig cyliiidriCoil slmlt, with a nonitul 
slight Oiiii^'^tird not! forward iKiwlng which b 
rxaj^cratcd by die effect of fxKly weight in diwA-rM 
which spfteu the skeleton. Ai iis u[>)Hrr end ibc well- 
rounded hand, Jionie two-diEids of □ coiuptcif yphenFt 
H «?t Vifll off thr stiaft at a fairly cou^taiU iingb of 
mm liy the long $Unii nrck. And tlie lia^ of 

the ticck nrr if it: two lri>€h{inifrjif lioth rnther mttr^ 
otivujui oti Ihe jmictiDT iispect of thr iKifie, tiut grrriS 
tfoclutnter liiieniJJy, ihe sinall liwiinnter medially. 1 lic 
neck acts os a lever for iJie niu^lc^ uttacheJ at Lbi baar- 
Eo lhal tlic rchidve reqtricliciti of motiori whidt is the 
pnee of security at the hip at compared with the dmulder 
b oompensaTed by an increase in the mechiinical ;^dvaiK 
tage of lU sunronndiiig muscles. The iwck i^.s^^lf b at -i 
carrstitll tnrchunical disadvantage under (he stress of 
^wdy wright, arwl its aiigle with U^e iluift b dirninidied by 

soflciiiiLg disease or by fraejum. 

Tlir jliaft h ihiddy dodud hy ttiiudes^ inany of which 
gain an attacluneut to die great bony ridge running dcvi'ii 
the length of pcstcrior atjicd—llie iinan not 

far liclow' die necki die |>o!terior surface b marked by the 
ghitcfli tuberosityk the In^rdon of the great gluteui 
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majdmus lau^k of the buttoct. A few indici ^bov? tlie 
hiKCy Uw shait expands in friajiguJar fashion^ Eitding in 
two maasK-c cojtd^es, lateral mid wredidt separaini by a 
deep iineroridylar notcti; the medial k the moTE promi¬ 
nent arid U set ai a slight angle to the line of the shaft, 
as seen Irom below ^figr €2)r Tlie lower end of die femur 
hfl* a smoodi surface the condyles in front for 

articulation with the patella; and a broad trfgotie or 
popliteal surface posteriorly facing back into the popliU&t 
hsm, the Itollow at the back of tlie knee. There ti a 
small epicondyle on the free surface of each coFndyJe; and 
the acfducior ruberde at the fummit of die miulLsi] con¬ 
dyle is die bwEst attadiment of the adductor group of 
muscles. 



FeO, Ckaecj^ka d" WIi rstmiiri erril^ view. 


The piitfth or tncc^^ap is a Bcsamoid bone, i,tp one 
Situated entirely within iendoTtr in ihU case tlic tendon 
of die great quadriceps muide which lies in front of the 
ihigh and extends the knee joint The bone k roughly 
tiimigularr apeyt downwards^ bas an upper and lower pole 
and anterior and posterior surfaces. The posterior mx- 
face Articulates with the smooth ^rfane of the femur 
just above the origin of the condyles- Tlic quadriceps 
tendon is losened into the upper pokj and the tnu^clc 
pull is tninmiittcd Co the patellar Ligament which con- 
liects the lower pok to llif! tulicrck of tise tihia- 
Tihla and Fibula. These are the paired bones of the 
legi on the medial and lateral sides of the Irmb respectively. 
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Thty Articuktc with eath tsiher At ihe i¥upt^rior(prp«iinaJi 
ajlfd inf^rrkpr (distill) dbio-filmkr ioiiiu; a ltd ihr tiln« 
artk^iiJUtc* witis the iemur at di* knt?^?, and vi^kli ihjc taJuA 
bori(? of tJie Uism at the aiJd*?. Tittr fihjula also partici¬ 
pate# in ihr aiLkle; lait is excluded froin die knee jomt 
Eaeii l»nc lias m of?pp:$iii)g LiTtcn??isef>us border, sharp 
connected ttte inierossernts incmt^nme in life. 

The iibut ha^ a lon^f shaft* triangular in cross-section. 
with medial, Litepnl and posterior surfaces^ and medUli 
latere I artd anterior bonlm, Tlie ajittrrioT Iwder U the 
sharp rtihcutaneoiii crest whkh ran felt as the shin 
fmiEi knee to ankle: and the Rai tnetlkl sinface it directly 
ix'iieatli the tkin on the inner side of die leg. Tlte upper 
end: «f the iiom- h cxjiawled os two Liroad llui fnossr^ 
liic medial and Laleral condylci, w^bicK articulate with 
thi^te of the femur [die senitlunar cardlAgcs inliervcmngt 
(kc page T 14). t^Kikini: down m this up{>er asprciof the 
bone, the itmooih condylar surfaces are to U; 

fpcparatcd by a rmigb Intern nidy Ear area rarrying'thc pn>^ 
jeedng tibial spine. At the upper end of the Lilibl cml, 
j^uat below thr condyles t* thr iirrittiinenl; tihial tulierdr, 
the uttiruaie iiim.^rtian of the extcrttar apiKvmtui of da* 
kncc joints Tlie \awer end of the lihia is broadened to 
a much smaller de^pre tlian tlw upper; and hits a dwfti^ 
wardly peojccting process, i|ie tTit^ial jpalJjeolua, cfver- 
hanging die inner aspect rsf itic ankJc- 

Tlie filcndcT /ihulit iransttiks lit lie, if any^ of die txxlv 
Weight. Its shaft is potygonai in section, with numerous 
ridges for muscle attarbinems* and the In-ad m the upper 
end artkubtt^ with the ude of the outer uliial condyle, 
'Hie head carries at its apex a fiointed styloid pTocesw, the 
im^ion of ihe biceps muiclc of ttic thigh atid ilie atindi- 
inmi of she Uteral ligametti uf ihe ktier. llir Icm'er 
end cif till!' boEie fotziu the laicm] niaUcolui wiiieb over- 
lumgi thr outce sltle ol die iinkle at a eousiderably lov^-ci 
Ivvei diati die mixiial malleolus M die tibta_ 
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Foot. 

iTir bcnciot Uit fJJ into three gmiiii caire^pftiid- 
mg with ihosc of Jiandj ihe iJtr nj^raJaua/s, 

sitid tlie phalangfi of \i^ urwa Bui in genisml, ami 
particularly in the tanii^, iht^y ofe inudi stni^itj^cr lind 
tliicker ihiii those of the upper limb« The fdJuj lic» 
iiTUuedioicly lirpipatli lIw? bng iioneSp mticutuiiiig with 
them Jit ihe ankle: and itself rcsi,i on ihr c^kaneui or 




C3^ian 




MClJstamtt. 


PhaJdnfet 




^2avk■^tr 


Fm- Hu; lujim ut ilic Mt font 

hod Ijorie. Hu I the taliii so inchiics downwards and 
mrdiaUy to the inner nide of the fool that the atiierior 
ends of lalut and calcaneut lie almost lidc l>y vide, 
lonnirtg the projciirial of the TTir diital row 

condsts of three «injj/oftnJ on the iiinef tide of tite foot 
tlur cuboid bierally: aJid sandwiched Iwtween die 
two rows on die iJiiier side of the foot is die naificnULr^ 
^rfiarating tains from cuneifonuL 
'rhese hono need trot be discussed in great detsiL The 
has a body with a ^oulldf^d »ii|ieoor surface facing 
u|7wards at thr ajikle articuladDii; m\d a nrek aurying 
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lUc globiiLir whicfi into iln! iockti of the mvv 
ciiiiif. The K;i^ J bmftd ptir>|cttiiig fHKteriint 

lulm-Oiiiy, Die fiPOjniJwiiKe of the hfcl^ 4t ^iri aiiglr 
to iIjc mam ^iody (he bone, Jt axticulati^ dEitrrinrlv 
with lilt of the esiFfcoid. Talus aiid an: 

connected fky a very strong mtemitsfeoiis Ugiunriit 

The cuboid and imneiforfm are irtTegukr Ijony 
aniciibting witli the Ijiasts of tfifi mmijtariiaUi And the 
latter are e^cntially sixiiilar lo the nwtacarpaja of t!ie 
liand except that, breause of the iTfativE lack of inohility 
ct the great toe. tlie firm metiitaT^I lies eWly parallel 
to iJir otheoL It U CfltMiiiffniljty ^fcHitcr than tlie reAty and 
it* head i* «Mp[}Ofti:d titidrmeatli fiy a pair of riiiy 
moid boncfl. Note liuil llic long .'txk of die fool, to which 
adduction aiid abduction of diij lot'A atr ir/erretl, hi the 
second tnetalatsaL and not the middJe bone^ a* in tlit^ luincl. 

Joinca of the Lower Limb 

Hfp JolnL 

The dccplv-cniijeddrd head oi die foniur forriBi the 
hip pmi by urticubtioii witEi the aceiaJitiJum, the socket 
In the Literid »urface of the initojiiinale iKiiir; us tn the 
case nf the shoulder, this socket is deepened \jy a fibro- 
CTirtibginmiii rim or lnbrum round its periphery'. And 
the accfal>uhtm if m deep that its mf>?ti central portion 
b actually out of contact wtiFi tlie femoml head and Is 
not llited whli cattUa^ but fiUed in liy a fatty pad. In 
the centra of the spherical frJnoral head Li a irnall enuer- 
like deprosion. the favrn cenifaih, opposed to thh non* 
articulating region of the aretnimluaii; ajid froni the 
fovKi a imind cord, die hj^nmenium runs to be 

aiLiched to tlie imrgiiis of the accriabubr notch: k carrirs 
tjbod“Sii53irU which help mmriafi the head of the femur. 

The capsule of the hip it cxmnuely itrong and ihldc, 
a hlending of IujhIs frum each fwrtion of die binommatc 
iKWi^^lb-feinorai pubo-femorah and bchtn-femcmil 
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lij^dDtcnUk It b «trouml tlte sicr- 

i^bubr rmLFgin; md dbULlly it nrai:!i^ riglit down lo iJh^ 
iwc of the femoral nrde tn the tnochanleric negbti, Le., 
die whole of tlic neck b inikb the c^puJe, The syfio^kJ 
jrjt-iijibmnc iMrijj^ the deep aspect of tin? capduJc Is 
rcHectetl upv^ards the of the ncck« ctothirifir the 
btter ai for iis the of the he^id. 



Fie^ Lnfi hip lulntf Htnuirw 

i%lorwmeOtt at ihc hip liave l«ii duilkied at 

p. 57, aiid cjarmpond to those uf the tlutulder. They arrr 
(i) abtiucuon Slid ^dductwn in the coronjil plane 
away from and tKuwards the Tnidlitie; 

(uj flfxian ojid in the ssL^tto] phme^ in 

front lif and behind the irunk^ and 

{iu) iaUrct and mrdini mtaiimp a roJlUif rnovnnnit 
of the thigh on its long axb. 
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Tliu }oinl u liltp^LUy whh urrw'trjj some fif 

wlilch ;tlio ficfw thf? tfife; it it for \}um t^s^n ih.^i 
piiiii frnin Iiip k olum Krf(!rmj iq the kii« 4 JkI 

Ltifiughi to I nr arbli3|! Ffdm that juLut. The cojnnioit 
fracture of the iiLp^' m the elderly^ fttlll too oficu a 
cnppUog alTectioii. is a fnictun^ throui^h the ftmoral 
neck; and its Ixid reputaiion for heahng h diie ta the, 
jiotnx blood tappty iraching the rractiircd ¥iirfac» via 
die jynovial irrUtetbti* atid ihc ligameairtm teres- 

Knee JotnL Tliis joint h very canipk-x, with lev^ral 
ccinmjuniaiutii^ coinfurtinem^; note iliat the Hbtila pby$ 
no piArt itv the artirulation, tuiUkr dir radius at ihc elltOsy. 
Tlie liLiii] parts are : 

(i) ihe iihiif-ff7T}nT{^l joint lietwirm the tiliiol and 
fetnoral toady of cadi tidr, a menu-lunar canibKC 
intervening i 

(ii) the secondary {iolfth - ftmtinti jhimilaiioii 
heiwecji hjck oJ patella aJid trochlear wirfac/^ of 
Femur. 

TIk- kata- is n^etitiaily a httigr joint wiilv (li^Aioii and 
rvienibn ai its principal the strong colbtctal 

ligatnenu rtSErlifur ju^y ddev^'ay^ stTnin. But in addition 
diere k n sjLtall ektiierU of ratatioil, a ticrrpwing rnmion 
which lockm the jotni home os it is lading finally 
straightened out; m> that jji ihe fully-extended poiitioii 
in standing ii is very- stable com priced woli the lenibiicy 
to "*gmr” when fleeced only a few degfces. One impor¬ 
tant feature is iht niivnnerin which the loose and exttn- 
wve aiiierior fwlion of ihe capuk- is itjenglhcned by the 
expariiiian of the leadcui of itiFienion of tlw: cjuadiicepi 
rniuide of the ihigh as it pasm down in fmnt of tlie joint 
of the tibial ttilwde. TFicre h an intiitmte Idending of 
tertdon and capsi^, widi tlic nauli that the icmm of die 
musde is rpspoiisihb; for guarding the joinx agomst itnuOt 
keeping die capsule taut and pieiiwiiing theatxumulatioii 
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of auy pftu^don in tli£i joiDt wbidli i^vould djL^tciiti the 
cafisuk*. To ^ much Leaser t^xLent tliC ^i^n^truii^ inu$d0 
posteriorly ?erve the kutw purpose. 

Th» nii^cb^jaini inicrrcbtion b of thegrtMtest iiupor- 
tiUHiTj muscle wiiitijig leuds (o tmtahility; and 
PtRsOj any imema] cfcmngenimt of thr knee such iU n 
mm wiuitunar cartilage cau^ a mclluc wasting of tJie 



Acee< 3 i»ulLrrr> 


|f/o-fempfa^ 

jjgcim«nE 


Fnt.-65, Hip jDlni» longniiidiiijil Kcncui. Wtci-Cnfry. 

I high which predisjiOM^i to still furdiiir dcratUEemcftt. 
Thu vidoui tiicic tnuM alwavi Ite bmken by rxercaes to 
itNeducaic the quadricerp# m bracing flic joint straigfji 
ifceJore any Lniprcivement can be es<|wctiftl. 

Tile coUatemd ligaim^ins and llie posteriar capsule are 
fairly taut ■ lait llic anterior capiiuir U loose and extensive^ 
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epeciuUy wbcFC it tpivuds up^ atouiMt, iind alKSi'r ibt 
pjtcil;j <19 4tipra>patr]liir Tvcfiss Jii fmiit of iVm! luwcr 
purt of the r«ii)ur, a pouch wluch ia occcHiarUy id 

oJbw freedom in fiijl fttmiDfl of iVtc; joint. Wjwn the knee 
b fully extended the putclld urticuLim with the fnitur 
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Fp^p Lcfi Jkner Jjcilinti JLikLfrwi Tlic JiD^t Jn bcRi Ai a rigfil 

ohd ihc Imni ^ the capwJr bai iwot temavr^. t Afirt- 

aYttrvr Uir coridyks; Ml ilicttMmg ilcadoii il Iks 
portknb of hkOtJi condylf^ and canr^poiidinj^ fatirts Jtt 
nujurhed uul on live Ijeick of dio bonr« 

Tile vanity of ihe knee is obviously complex 

and inctudes : 
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(i) die patitilo-ffimiiTat ips^g;, wilh the supra- 
patellar rccKS trt the part oi ihc anicTior com- 

inartmenc: 

(ij) th^ iraiiii antgrio? iQint-c^rnty ticiwecn tihia ifid 
femur on cacti side; 

{u\\ the ifjt^c^ndylfrr porti^^ itse tuniiel lictw^cii 
die frmor^d caml^fei imvtried the X-liki* cwsiii^ 
of ihr crudatc Ugaiuenti which tie each femoral con^ 
dyle to the tibia [fi^. 66); 

(iv) i^riJ itir pii*t-£i?ndylQJ‘ ipi$C£ an catb s-idc^ ;i 
loose pcmcJi behind each feienraJ condyle. 

Tile me concentric discs intcr- 

veniiig bciweeii the libial and femoraJ condyle^ and fixed 
iQ die deep aspect of the capstile (fig 66)4 Tliey arc 
wedge-ithapcd in cross-sectioti, pfojecdiis for one half to 
three-€[uartpni of an inch into the centre of tlw jointt ^itli 
A thin free edge- Their frotK And iiaclt efidi^ arc called 
the ainerior and posterior horns ^ tlu?te of thi- ntcoc 
eihptical mcdltil cartibge embrace those of the circular 
Lateral disc. Ttir two carlilages cniJiinn ibe contact of 
llic bony rnrfa&rt, and arc firmly twund down at their 
mJter jnar|pni to the upper surface of the lihia^ ivith 
wlijch they move and rotate. Nevertheless, they also 
have, via the r^psule^ an attach men t to the fcinur., and 
this douTilc fixadon ii rcspcnsiblE for the vrith which 
a Cartilage, usually the miaibh dislocated when 

the joint b under siresg and its bony component lue 
licing dUtraciol^ 

The tibia*flbular joints include s 

(i) the superior lihso-fifKilar articulation* a simple 
plane joint formed l?y the fihuLiir head abutting agaimt 
the side of the bleml tifiial cnndylc; 

(ii) die connetnbn of tile shafts by means of the 
mteros^^ns mciribranr; 

(iii) the inferior libio^fibubir joint* a firm fibrous 
unioEL 
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fui. 67. ‘i'liff ^uim jciint. tonviliudlaflt mtiim. (After 
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LitUi! or no tumioo occurs jtl iiny of tltCM;: the GbuL 
linrdly moves on the UhU and U alnuKt eniireiy by*pa^ 
in ihe tnuisintMton of body wetfdii, which is t^en mointy 
(□ the lice of Ihc 


TiUdI Tdlwetr 





Fifi* rs®:. ^^ilufinr c-JtlfElagd am\ ^rntmir fl* 

tlw katt jclnl. IV a u^ the ujn'^ mifkicz od iV Ids 
tibiAp itfcc /fTrtEsr having Iwm frrurjmL 

Ankle Jornt* Hiw is ili*" %iirfacr 

of ilie liiJus and the towrr ends of liJiiii and filnitar ijeKc 
ihai the btlcr lione is nni excluded fititn the asikic a* fhr 
idnpi b hofu the wrin*, Hht iriallwjli <WPfiiai>glng the 
talus dti each *wJc fttmi a drep itturtic^ in which that 
uiiall Imiic k dex!|ily wrdgixl; iliCip arc sbrtwig colh^wrail 
Iigaiiu?tit5, arnl ihp otily iiiijrvatiaiis ore tlirOM oJ phuitar- 
ilcxioji (flexinn^ and doriiJlcx.ion [extcrHionlp with n 
nmlnd padlioii til rifjht aiiqiejL 
The tAual ioinh fDmi a complex sy^iem of inlcr- 
cohncctitig artkciilitLiouic whicli b best conadrnsi from 
fhe fxjint of view' of thr movcmiTils which actually lake 
pbet. 

Movements of the Font, 

Thr foot as a w'liolc mmy he inverted or 
iIh* sole lumed inwoftb or oulwart!s| and tlib moi'rmptit 








ItwcniQO B/cnm 

Fio. €9, In;raiiEini«idf:ra»S?>nqf Tbcmnw* imrfdy 

1 ^ difcctiiic oTmaiJork ; both rnovcmcim qcoxt >i tbc 
Hiiw tyim cif jdnli. 

rhlt occiMi ai the mid-taisa! jobt ^hich travels dtf* 
ffx>t aiid made up of tlic and ibe cai- 

cawo-enboid aitknilatioTe 7 % 

In Virtual practice, it is iwi possible to separate all the« 
movcrnrnti; invcnioti ol the Sole is idways acccnipanicd 
by scene uddiiction of the foicfciot^ and evcision by some 
abdt^ion, ibc movements of the jwbtaloid and (ht mid- 
Kwsal joints being redpiocal. And it is difficult ml fint 
to rtahatc liial none of liirae rotary movEmenu b occurn^ 
ring at ihc onklfij mverdon in particular appean co be 


is bell understood by coiuiderine it as a bony block 
moving en masse at die subtalaid joint (ihe joint beii^Ten 
talus and cafeaneus) and tlie tBjo-navicalar ball’and- 
socket, with die talus acring as a smtipnaiy pivot (tig 

€sy 

In addition, the forefoot—mcmtarsali and toes—may 
be addvf^ied or abducted, Le-^ deviated mwlLally nr 
laterally^ but keepit^ the sole paralfcJ to die grciund; 
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taSting phicc At Anlclr tnml. In fiift liwy jiil occiiit well 
hdovT lcv^!l of tht^ ankbr which U capdilc of simple 
tip ±iiitl dtiwit TtKivciii^iit only. 

The rciiiainifig ursd joints .ir^ ^tnull phme unkiiLi- 
tioni of all A£Cfis«]ry JiAtMte, And dte }ainti of due toei 
iLmiiinlbr Ui those of the fingers; widi tlir ulight diSfer- 
cjice that ifle central axis of mfwcnce for abducticni itrid 
adduelioj] h die sni'ioiantoJ and toe and fioi the 

third oA in tTic h;ind. 



Fm. 70. Abcfuuiun anil MitduciBoo tlw Inr^ooi, The iKided 
pmSlkui ift neiitml, the tiuiLinn IfldkJile Uu ciiiicitus «l 

Tha ftndififl of the Foot. 

Tlntip are fongiludinat and tfTnwverseH The lanj^Uu- 
dinal lir in ihr IcMtg aais of the foot, with a higher 

nicdiul ItMig arcli and a lower lateral long arch* b&di 
having a confimon postciHor pillai' in the calcaneus. But 
they diverge anteriorly. The line of the niaJlal arch Is 
t^lcaneuMalui^-riavicutaf-cuiicifonns-iiinei' three [nrta* 
tarsals. "Fhe line of the miter is calcsiicys^ihoidHnjte^ 
two metatarsalsj this arch lieTng iniich the flaltcr. Tilt 
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ia]u$ thiw Iks at the summit of die ordiPS of the 
foot* ^ that the Ixidh' traxisniitted DO Jt <lowd the 

leg b constaiitly tetuhng to fltttim thnnt out* und wotild 
do so wefe it trot fof tlte sopponmg Ligsnenti and 
iniuckfl. 

Hie itansvfnt il tlir iialural dowuwjtnl slde-to- 
side cDiu:airity setru In aW'Wiion, imd » trmt mintked 
in tikt region of the hditc^ of the metntaraalf^ 





FiO. 7k itirJsQ 

The areho are iim pnaent hirth hul ^fevebp 
with activity in tiir fiisi IQi titafiihs; (he trninvene arch 
u ^mady pmeat in the roetus^ A ^rntt deal hu tKen 
wntten m the f^i aliout the hnpartance el the atehet tt» 
the efficient functioning iif the fool which b no longer 
^lOgeilict accepted, “flat foot’* in itself b of liiUe 
hnporiance; what inattm b thiit the foot slioultl be 
siliple, atid capable of iissuming the arehed jioniibti 
voluntarily when tclievrd of body weight. Thir u the 
state of affalRi in diilchen and lialiet djuwm, who have 
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raccdkm fiinctbo iilthaugli Ihcjr feet rnay be very flat. 
It t$ rigtdity tliat is pauiful and disaLLu^i whether iti 
tht arciied or the Sat potshwii: anti soinr of the must 
tmiihlceotne feet iuie ihc very highty aTthcd variety 
which aiT jmf hcginnmg lo linrnk down. 

Whfll are the supports of fliex ajclits? They air 
1 wo, ihr binding ligameotjaDd the tone of certain nmuclrs 



FiAh Otia-vfikkfi of Uht itbuul^ttpcI' tiX' itv jbcit. 
(a) in dtp t9mL <1:^) N> rhe itrginfn^ 



¥m. 73 . tJe^unenli uud teiudoRi Mippottk^ the 
tilttgiludinAi archn of iht IddrL 

^ die calf and the sole; urid tfa.*? UiUer is the more 
!m|Wirtitnt To a certain extent ahok fl>r actual iha|xr of 
the \totm coiiirilnitct DO the fmlntemticc of a oomtal 
erdt The of grcalcrt irnponantt^ are of course 

those cm die ooncav^ lUiderdde of the fooi* the ii« of ihc 
arches—either thort lionds bet^^mn individitiil bone^. nr 
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stnanunes running from out plUa^r of Ehi: afch to 
the f>ihcT« 

f1«‘ u^ndoti of thd- (ihiatir rnusclr lurw do^v^ 

from Um? front of ihe Icjj lOfiuil cm ihe rondial cirncjlDmi 
and \U\is dclively tcuuiiiiiiu Uiir long .irrli; Oit undon of 
ihe tihialii ptMtirim cd the t:atf ciirvn rauud lichiiid the 
.iiiklc, and ^u&tdini the. Jieail of itie laluj from a* it 
f>£L!(ie« I* its tiimco-iion in dip navicruLu. And tlte 

tendon froin the oytrr iidr of th^ leg cnHses Uie 
aqlr o£ the fi>oi ininsv-crgelv from lateral to niedliil %\dc^ 
ifir tniiuvew ardii 

Finally, ihe muse-tjUr iiuis5 of the the short pbimu' 
muKilcs which are attached behind to the ondenide of the 
calcaiieiu and tpeud to the toes^ esrort a coft- 

^uini tonic mpjiorl fof (jmli jemg archiw. 

It i* httfiortutii to note iliat tfir ligameims are nnp'tr 
Imetidrd to Uikc tlie cutire strain of bwly wed^ht, except 
|>eirfuipd tnuroentarUy; tliey^ arc tli'iiiiiiielveit .guardi'd hy 
the tone of those calf inuftclff. whtwe tendmis huivd hn^eii 
iiieationrd aliove os mpfmu for t|je artlies. If Oils lotiiLt 
weakcTied by fiitiguc or parolysi^ the ligaments are 
m^ritrrtchcd and an acute foot strain rostilcs.^ the first 
stage of a dhronic fLii fouu 

G&Jt and the meohaitlsro of the Foot. 

Tlid arches are springilfte stoncuina, yielding tlighdy 
under hotly weight in walkL^ mid ihcii e^hihituig an 
elastic recoil: Itindccd the principal liRaiuent^ tbr fthorl 
plamar Iwnd liet^'Cen caJeaneu-S and naviciiljir which 
directly nip^Hirts the head of the talus, » known aa ilie 
Jpnng ligament. !ri taking a step, the weight k first 
plATitcd on tbe heeh then tmnsnutted mpldly along the 
out^ border of llie foot, aitd finally ^nm the trana- 
arch to Iw tjorne by ihc firjt intitatnmJ head; smd 
fleuDnof tine metatano-phabngul joinw givir* a propul* 
tivc kick-ofY on to difl oilier foot. The mriarks <mj (t, 100 
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phmktlvi: and fine movements of the hnf^ers applet 
though with fe&A force, to the toed also. ]» on 

rou^h pcbtily gnpuiulp particularly wiUi imlu:d Ictt^ the 
Ton^ flexors of the toes act as powerful ^ri|i|>ifig agciiu 
to steady iJje balitncc. But on smootli pay^cincnti and in 
stout ^loes it b necessary to bring die toes flat down on 
die bearmg surface to give an efficient thrust, mid litis Is 
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Fic. Tl'. 'Hki! dLiwtil fnitn fau efiaitimic ooalrd. 

accomplished hy the intrinwe muscles. Should tins 
inbrimte conuol be kwt^ Uie unoppo!ted long flexorf and 
txtenson pitxiuce clawing of titc tew*, whicit are hypet- 
extended at die rnelalarso-phafangesil, anti flexed at die 
interphalangeal^ joints. Tlib exposes die metatarfial 
heads iit the sole; walking gives die paittful sensation of 
treading on stonc&t and callosities form both in the sole 
and on the donuin of the toes owr the pitaninences 


(Eg. 74). 


Surface mmtnmy of Uio Lefi. 


Bearing in mind the undbrlyitig bony structuresp we 
can now leview the surface anatcony of tltc lower limb. 
Anterior aspect. 

The deep fold of the groin marks die irai^ticm 
between abdominal wall and thight piKStjfe in tids fold 






A?JATOMV 


rcvciilli Lh<! reswtance of llic undi^rlyuig tii^uiual Itga- 
whidi cai> l« traced l4)tcralty to (he jiiitcriar 
Fuppcrinr- spitte irf the ilium atxl incdiitlly (o ihc smtill 
litbuUtiy [>uhk‘ nibcTcle; the Uiiter in often obfiCumf in 
uieii iiy I hr owrlying npermatin cord running down lo 
the iMlirle, 

Initiuiduidy dliiat m ilte liganieiii u ihr in^iRof 
legiait, which tJie miiLi veuek und nerves of the Ittiih 
llavc entered Tamu die aLdtiinen; thr fiuL^iton of die 
fcjnpral urtcry cun lie fdt fiut below tlir uildftoint of ific 
tigumeni, and tiie fcnjrortd nerve foiled iir id**r the finger 
a little iiiQiic hitcraJly. In this region also are nuineioiu 
lyttifTh gland*, vfti'ii entargrd .ind feJt as soft muiided 
slinctiiro. (rinte ?.) 

In thf* thijfh iuelf ilir main antericMr muscle bulge » 
fnmird liy Uieqtuulrijocfn fenuirii. tailoring dim n tow'anlt 
ilt Ibsertion iiiio the upiicr pale of ihr pamlLi, The nuiss 
on the medial side U the adductor group of mure In. 
whn« Lcndoiu of origui can be fdt miiiuiig up to theiV 
aiiachrtienl to the pubic bone, just lateral to the external 
genital orgnnx, Wlicn iFie knee u bmeed Btruighi, a wry 
firm rcswloHoe is fdt under tilt skin on ihc outer aspect 
«f tIjT thigh, extending from luji lo Itntc: ifiLsi h the iUtt- 
tiliial Ihiiid pf the deep fascia which is kept taut by 
ccfiaiii of tJw hiittoek muscle* .md help jti iiiaintciiance 
of tlw erret potlutr. 

At the truntof dm htfr, the {lalcILt Uscen and in liiiB 
with it, j r(ni|dp of hichrt lielnw, tli« libiul hibemle; the 
patclLtr tendon ainnecting the two mitl tTgitvmiititig the 
cjuadnoeps pul] becomes obvious when the knee U 
ratmdijd, and a hottuw on either ride of the lendoii 
indicate* where the umcfior joint comfiortmrnt lies 
iiiunnliately lirtinidi tlie slcin. Tim tibial condyles ore 
easily wen or fell, and the head of ilie fii.ula on ihe 
outer asiwi, just lielciw the head, (he peroneal nerve 
winds mund the tiecli of the filiuhi, wrr whkh it can be 


THE LEO 

^vtrijT ri'r ton tingJiti^ cmsattofi in the cnittr siclit' 
of Ujc oiif. 

Thr fi6fk/ il:* autiTJor Jjordur o/ ^liifip lif sttlf* 

cuUiwoiis frofn tibiul (u^xrftk to airlde, ctirvinir glif^fitly 
Lnwi^rdj as it passes down^ with ihc flai suhcniLarifrotis 
loedia] soHacc on its inner side- On ihr outer side of tlir- 
crest is the hulgc of t\x znusdcs in ihe antmor com- 
fiartmenl nf the leg, and ttxm kteriitly -Stiil ilte fjcrmitriiJ 
muscles olecuTC thr underiyiEig flliuiii, whkii litnei^ 
ttnder tlir skin <4 few inchrt attnvr the ankle. 

At thr 4inhl^ t|ir two iry^Jboli itand out an dther sidr, 
the mrdbt matlrnlui 4ii a tilglier level; and ;i/3 maU 
I'jelLknd thr Intlrr tuui be felt ilie pnLsution of the fKHtcrior 
tibiiil artery. 

Tlic naiTicuiaf often t]ii[ike$ u pmiiiincnfic on ibe medial 
iKJfder of the foot, as does ihr h<*se of fifth inrta- 
tarsal on the miier jiidr; thir join I iietween the med ial 
cTHTiiTifonii and tlir Imse of the fit^t mr^aia.^sI t| often a 
trnijhlr^^omc clmsat proininetsce uiKirf the ihotv 

Posterior aapooi. 

Till- great otuseJe iii.vt'ses at the buck of the limb me, 
frcMii atiove down ward i die i; luteal musides of the 
Ituiiock; tlie ItaitL^tnufc^ in dir fchijdi' and ihe calf 
mijsclts of dvr leg. 

'flit huifnek has a lOunded nhuaf foid lietowj marking 
its juivction with the thigh, and bus this is follcTH'ed found 
to iu bieml extremity ibcrn frit unrirr the skin the 
nrsisUnice of the jporat tiochanter- l>ee]j in ilte Eowest 
tidrit of tht buttock is felt thir apeJi of ilie Labial 
tnlierositv. 

At the back of the knee, the tendona Cif !tie hamarini^ 
diverge; iJiey caii be Sisefn c>r feU as djc bicep passes 
down and out fo the head of die ftbulok^ dnj seniiinenibra- 
iti^usutiid semi lend] nosua down and in to the tbm ITiesc 
tendons makr die tipficr liumidaries of thr diamond- 
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shaped space behind ihe knee jenint, the fosiSf^ 

in which lie the (^reat vc^ls wliirh havp travelJed 
round from the Iron* of the thigh in iu lower QiinJ. as 
well Bs the sciatic nerve and divisionjiL Ti imy f;c 
posable lo fcrl thtiscstroclurcs by deep palpauon^ though 
llie coucM' of the ichitic ncire in the thigh itself ii 
rntireJy protected by the overlpng muscle. 

The bulJi cjf the talf U uimle tip of the triceps, i.^., the 
Ipjtromcituuj and iijuscla, whidi Iftpcr dtiwji 

they joint to fonji iht AcliiUei^ icitthirt or IwE^rd 
passing i\o\vn the hack of the aiikie lo the tubermity of 
the calcaiieui:, 

Tlir surface markiiip of the imiit vessels and nerves 
are indicated in Places 5 and. 4= Note Itic ipiml course 
of the femoral artery and vein round the iuskle of the 
femur lo EVudi die hack of the limb in the |Mip!itcal 
and ihe itmight cotifw of ihr I9dutir nerve down 
tlte niiddir id tlie liiidc of llu: thigh to divide in Tviu a 
fw inches itl>ovd the knt^, the lateral pemneal dlvjsiofi 
winding romiid the neck of the fibula to feiidi the fmit 
of ihc leg* 

SttbQuiftMotts stmettms of the leg. 

Fig. 75 displa>T the flayed ImriK with the sijpiirficial 
itnictiira which intervene between the skin iuid fits 
rnvetape of deep fana. llir wnotir neti^ark » 
gathered up into two main chaiLiirk The jrcwl 
s^pken&us t^tfffi rum u]iwards in front of the friedtal 
maneoUw. along the medial Iwrdcf of the Iqj and thigh, 
and finally turns rounii (o the front of ihe inguinal 
region where it passes ihiough an oval windrru’ in Ihe 
deep fascia to join the cnain f^motitl iffin. Tite imalf 
iitphtmom Fpcn is formed on the latctiiJ side of the foot, 
pushes upwards Whind the lateral malleohiSp and travtb 
itp the midline of the Imck of die tail as far as the knee, 
wfiere it pierces ihr deep fareia lo join the p&piiig 4 tt Piin. 
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Both veins are aiccomf^siniccl by lympliatlc %’eOTkt 
thtte are a few tniall popliteal lymph glamiB at the ter¬ 
mination of the nnaU saplienotis veini nimicroiu 



4>srt*flpe pf 
ldtC4« 




Fia 75. Tbe Uayed tewer limb W mturior, (#] portefior. 
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krjp tnsuiiua ^itiis sarftmtidifig I fie upper part of tin* 
main j(a{ificitctu» trunk a,i ifie gmiti. 

llie amneorn Rttvej of the liiiiUure tnaiiy, The fttim 
Ilf the thigh is tupplied l>y Literal, Inteimrdhiu- ajmJ 
medial hnuichm ficiii (lie femaml nerve; lint baek hy a 
MiiidJ fciaiic Uraiich of the main itiatie trunk, Hus 
tiifthtinout Jiranch of flir feniorjf riervr ruiia die whole 
ii-ngifi i>l Uir limh in contpafiy with the jpreai Kiphcnous 
Min; ami the mtal limnch of the jciatic ai;c<H)ip£inif:t 
ihc iutuH vein to Ifte outer side of tJic foot 

Tfie main suhcutaiieoui buntt in tlir let; are: 

(i) a lurrm fjetween diin and ischial tulKicnity to 
relieve pr$^jie in dttins,- 

{ii) » fjuma over the laicnil a^i!i of the mat 
irochojitcr; 

(iii] 11 IF pre-[KX{f*Uiu- 1)11 fM in ftom of the patolEui 
tendon aud tlir fower fudf of the jutFlIo. Tlib i* rot 
a part of tiie ktace joint, it lakes a comtdrralilc sfmrr 
of tfic weight b) k neck tig, and itj diiieiisian ti the 
nliw of ordinary "housemaid's Icnec”; 

(tv) a hurm fieiwcoii the skin and tLo Acltlllps 
[endoti—whet) the shoe has been rubbing agaiuti die 


The muaoles of Om upp«r pan of the leg, 

Tliesc contist of tfir following miua gmupi; 

(i> Muitiei cenrtvrrtflf nttnk und frmur : jlmeut 
and pmai (fig. 78). Tli«e iiitivrlis ate resfionsiblr fot 
flexing tile bipjoitil. The diVtewr h a lirami sheet 
nnsimj from the Imicr ffelvicj lurfaer of the iliac 
ponton of Uw innomitutc bone; white the fnoai h a 
tong telly at the back of die alnktuttud cavity along, 
side the ImnlMir venrhrar, from wliich it orU^ TTie 
two tnusdei form a conjoined i/to.pjciM Uttdt>n which 
etitrrs iJh* tfiigh Ity passing under the ingubial liga. 
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I'kxit tA ihr miilii nnvn nml itwti tlu Junrt linil>. 
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hti. 77, Minclct erf ibt left Ibwer limb, EVneriar a^eeb 
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ttirdl Lit[:riil to tJjr vie^L% mid k) lo its iosei'- 

iidJi ik\ the Icfacrr trocliaritpr^ 

(ii) Mmdfi pptpu ufirf ftmun There 4iie 

two main gtcnii>ft henfn fhe gluti^i uxid llie udcliiciDm 
Till; gtaifot inuicle^ ol the Luttoci aiist from ihn 
ouirr ^rfiiErCr of the iHittn And irntn dn." h;^tk uf llie 
sacnuit. T 1 ]c iitoai ^uiKrj-ficbtr csovertng all dur oUier^* 
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fio* W. ETQtJ^a ijf Fin. “^w ActiOfi fif 

tmucJa, IHl KluiciiA rruLtihiln. 

b tlH^ itLaTfrtiiiJj die nimpf which b 

mBcned partly into fhe gluteot tubermhy of the fcmui’ 
ynd punJy into tJie ilicKUilal liund of deep fa5ciA. It b 
me ni tho tnOK\ rniportAtat poriftuml mUfclet, for It 
extentb I he h\p, exirru^ the teg li^tckwmrds ii^ walk¬ 
ing* and hnkctfx the whole imh by tightening op ihe 
deep 

Under towT of it one liie ■muilkr ^Zaiew m^iliuf 
mud m/fliiTiui, which ufc Lftr tnain ubdiicton of due hip 
AW 2 i.y frojti Llic tnicIlilncL Tficse ulc ^ipiiTi of the highcit 
pofilinrtil ijopcrtciTEoe in liiat they mitke il |K)^ib!c to 
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sbind oil one kg Ky jmTtliitg tlic pelvic over in fini* witli 
the ^MUgtit-t^caring 1iinl>« and they rr^t thr teiujniKy 
of ii»e imnk lo fall lo the other thu^ make 

walking jio^ihle; for ii nn mote tlian an aitematjc 
{tandiTig on either Ick (fig. 80j. 




I'liK Rfl (h]m Tlic 
ilabilJxmg iKlIcirh (jf 
iJitr ttinJiiii m 

liiiidlng ofi one leg. 


80 (Hi Tl« 
gliiu?ui medi-Ki. 


Thr —loiigij^ hrwb und magnits—lie on 

thr inner tide of the tlngh. Tliny atise liy tetidont 
from tlup pid>ic tulgfrrle, puliit And running 

clownwajnds aiul out to inieried into ihe ihaft of the 
feutur aj far down tii the udduclor uihercle. And 
thi?rr oedon is cleariy lo oddnet the fcimir to the mid* 
lint:. The ihree mii£cie$.ure arranged in liiycrf from 
Ipffore wards af named, and ar* suppfl^ by the 
rr^rjrfl which civtcra this region of tl)e thifdi 
from within the peKis after piriting the c^tunitor 
tnnnlirane. One ttrap-Uke metnfxr of ihit group, ihe 
j^rafiUf^ renchrs m fur m tlir^ idiut. 

(ill) Ike skofi TotsiQn n/ ih^ hip^ anologpu^ tO 
thcKc of tlic titoiilUerp life tilimled very deeply in die 
buttock, in elcw reLiiion with ihc JcmiEo nerve, and 
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DUPt ictfi only" mncivM of aQ iIm; i>vtrlyiiig gjuieal 
mtksdciA. Thity iifw from tlie sacruio aitd obturator 
iiiciiihraiie« Insert into the l*a»e Of the fen:ional iieckj 
and lutcratly iipiate the hip. 



Fsd^ SJ. Ad^ioeioc imudc-i irf‘ dit IcA ihi^ Hwh 
diip^^iimn A *lv» ihnwn m vdih %Uf two 

bnwchn ibe obturairW mtfvit widwKhcd: IxiHt-tu 
ttic biyrtit 

(jv) Tlie quadrwps ftmorh s the groat mass on the 
front of the thiuh rcspoisfiblc for trxteiwjon af the knee. 
1 'hince heads arise from the femur—the 

oil’d the fourth ti ihe 

(^morii from the ilium juj^t almve tlw ao^ialniluiii. 
We have sawn that thcro is a common quodrioeps 
temloE^ emei^ttig In the towr thigh and irticrted into 
llir up(»rr pole of tlte pawl la; its eatpansions on cithEr 
tide of the patclLi blend witht mid greatly strongthen, 
live capaulr of iJw knee puit 

j[v) Tfie mrtoffut b a long imivlike muwle arioTig 




m 

frutD ibr a.iLLrrlor fiupcrriof spluif 4[ tiuc HiiLiii urid 
tnivcEtini^ Lhc Ic^ngLli of like fruiil uf tlic thif^li vciy 
liipcrficiEilly in jh duwnwani^E.^jid Irtwnnis.directLDfi to 
m insertion pi the upper libio on iti iul:>cuuineoui 
aspect h help^ bD Hpx ixidi hip \md knee, and to 
produce the tnmtsinrnt ol totting with erciKted leg?i. the 
*' tatIprV ptatition*' after wltirJi tl h named. 

(vt^ The arc the hiitk of the li^k nf the 

liiigh^ a fiDi/vrrIijL ^nMip arbiiig frrmi thr isehiAl iriljet- 
ostity and destined, to flex Lbr kucre by kisenlng mto the 
tibiki aitd filiLilft. TlsCie tnuiielcs are the jpewji-jrarr/t* 






K£W[ 

NiP«f 


bm- HjL C^nMceUfHi of Jtb ilslgfi, vin^td frmn brJo^, t*ii 

ibe flkkltcl^ mMM&- 

Krraiuj/iOt and dir bicafii^ whidi diverge 

in iheir pissage dotvn i\i£ liiigti; die first two pass 
inwards to the upper tibia^ while die biceps, wych 
airquires an addiiioTial head from the liack of iKc 
Femur j is inserted rni the outside of line kitce mio ihe 
head of the Rhula. Tills A<«juiped arrangrenent of 




THR IJ» ! 3 ?* 

ilie iriidom [troducei iImj up]w iKMjnilary of ilic 
sihapttl pejptiteal fossa m ilic bade of iltf it™*, Uir 
Ujwrr siJr* of the duiOiDiHl bdiig liio two Iwadv of ifw 
KattrucneRtiui mtiiidr- Tlw fdatic nenp, wfiidi lie 
in tiie ihigli iiotltjr cm-t-r of ibc iwjuuui^i, ciuotrgc^ 
U'lwcuii liic fort of tlioit tciielons lo lie compKtrativel^ 



Adductor \ / 

ComportfnentN^,,/ 
Obturoiof btew 


Ejttenjor 

Comportmfint suppflod 
by Femoiat Nerve 


NomitfJjTj 
CompOTtnysatf 

Sciatic Nerve 


Hg- ft'). Kgf w {>](. 82. 

Ibe ilirw H^cr.Tipju^iEiN3iiu (kfilit %iith iheir ticnti. 

ill nhc of tbr popUtcdl region. Thr 
ipiicc ifc iCK^fril xv\vt fiy ckc^p fascia ainf 1ms ihe ptip- 
iiitca! ’mrfntr- of the femur ai it> lioiiy floor. 

The dbjK^lljan of all ihete imnele groiipt in tlir ihigh 
b ckarly iti cttm-weikui 42+ 03)r Tlie inter- 

iiiutfubr wipta of deep xfiark off three ecunpart- 
iiienls, eaeli contaitiiisg a nmide^roup with its supplying 
nersie, v^'likh nisfi iimervatcs the overlying \k\n* Tlic 
jnttrior or extensor conipartnicnt coniain^ the ^UAifri- 
ifrpj. iuppliecl hy the ffrtitoniL nerve; the niedtal rontairi 
die supplied by ihe obturator nerve; ^nd the 

portierior tlw supplied hf the sdatic. 

Note Ijow the safpiriiis m itv diiigonjil ctuiw b 
applied to the side of the vsuttis jiuHlLdis as to prxidut^^ 
.1 tunnel^likc diU b tiunUr^i and through it 

fjws the fernoml vc^eh on ihf ir iournry round dw fern nr 


ADATOM V 


1^6 






IW 

4 Vl^llill 
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CrMMH'tkin ef left Itrtvcr teti, leen llnom licliiw, «t»fiwiMr 
ihe rrUin imiirlr tpumo. 



'Sd/eus 


Gditro- A 
cnemtuf 


Dee/J Calf 
Musda 


Triceps 


Extensors of 
Toes ^ 

TibiaUs Anterior 

Peroneals 

Fibula 


*■’"*- tlry' w fi*, (14. CoiDjiutiiicntl tH iIk lann- lej. 
to «iiciri{o in ijic fjopliieiil fojsa Liciilntl, wlki'T? tJiey are 
then called thr popiitcat artery aiid wul 
The muftolea of the loifer |e^, 

Croa^M-ction of liir le^ rfvtals the main cnmpairt* 
menli and inkisclt ^grouju as follows Tlie ititerotsottiis 
membraiiD lx;tw«.'ii the Itouw separate* 4 main enlemi 
comparimfnt, oontaxnttifi the. RiuKchs wltieli eMend tfie 
ankle and lora, from ihe fn>imtar eoniiraTtment for llic 
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rair itiiLiclcsj uiid ihcTt: h 4 fcrpaj^le Lti^ai 

€ompiutm:tnt oil the auter oC ilvt RbuLa fur tht 
pcmncaJ iitiirccli^ whi<:h rvicH die foot Fiiiallyp iJir main 
pots(trior c&Bij;iHrLtncrit h j^tibdividcd! into ^ iufKrjfiJCml 
portEoi] for tlie i^iiatrocEiE^miLis and mlrtif (to^edHT form* 
jng t]w iTEccpsJ; arid a di^fp [Gordon for the lonjuf UrTtors 
of ihc lot» and thi: f^isrenor whlcli inverts. iJir 

foot 

The ftncarlor^up: litialh anUrtor, rxiemi>T hdtituat 

hnjtui^ ttiYiiHu digifflfum hnj^m^ Tlirw mo M rslerisor 
rtiiurli:^^ hy ih^ jnteiior tiUial divhioii of the 

{femiTral iirrv'o. 'Ilirir leniJoiLi rtiii ikywu in fmEit fit' the 
mikle, tiicy nre Uniiid down by the retnutcular 

hkiiiil>. of dre]> fisMiisi. Tin* tibiaUi anterior, ott the medial 
side, is jnsi!Tit»d into the first tzietatanito-ctniriform juiic- 
tiorip where it helps to rtiainmEii the inner lon^ arch 
(fiffi 73} and donidlejEW ttw ioou The exteit&ofj of the 
(oei ;inti of the yreat toc (I'uilEux) traverse the dorsum ot 
rhc! foot to l>r inserted in the same way ihc rorre- 
%fxiEK,1iEi^ tendnrn in die liaiid- WiiJi diis diJTen^nce, ihat 
in ihr foot llsrre is a dupticale «m of extensor tejiidom 
from -1 %hort extensor iiiusck iituuted on the 
donum of tin* foot ikxrir 

'Oie mtiseles^ Ioti^us and brevis, evert tjic foot 

and >iC-t bicidentally dorsifirxors of tlie anlde; they 
are tupphed by the pemneal nerve, P. brtvb has a short 
tourse to the base of the fifth meiatarsal [the atylold 
process of ifyti bone); whercjas p, loEigus diveg in in ific 
sole ill I fiat point mid rom tfnnwerwly to reach the base 
of the fiiHt metatiitsid^ so helping- to tnainiain the tran.v 
vcFK arth, tendoiis pai^ round tli« bacit of the 

btenit irtnllrohLS to rcadi the fqidii^ mid they I’tave a cofw 
stani tendency tn slip forward round the edge of that 
lione which Is reduced hv a upctiaJ [peroneal rciinacoimn^ 
The posterior gl^up: ft} Superficial layer: Iwefj, 
The trietpa h dtc gteot calf niij^le acting to flex 
i- 
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SQmtlus 
GtccIHs 
Se/nr-ccfrdlifasis 


Cotfjiicnem/i;sr* 


So/eiff 


Deep ME^Ktef 
(Tee ftcxon. 


Quodr^cepi 
fVasfui Mtdlciitf 


fdteJ/ar TendtMi 


PateiJfl 


SiibcirwmsiFus 
Suffaee ef Tlbm 


£;rtertf^fl 

Tpa 


SPgrt /^OJctei of ^ok. 

piq, W- MuKkt of left llJWr leg wid iw, innrr upcCt- 
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|j>Litiiarnttx]l thft foot khinongh its tuscillofi, viJ Ujl- 
ttJidoii, iiuo iIh? lubtioiliy df tltc cialc^iuruA. 
It contprisb^ t})o.sij|>ciTfio‘Eat with 3 head 

Uom iht hack of eurJi femoral condyle iind 
loriiiing till? Itm-rr V-5hEi|lcd haiiiicLiry uf the ^Kiplkrli] 
fo^; and the iindctl yinq toUui siminj;^ from die back 
of ihr upjier ttlib and fibula. Tlicse fonii the .\ohill« 
irnrlijti 1ulfs%iay doM'it tJie cult^ and the ttiidoii h 
Mrp^ratcxl fitrrti tile u]j(H:r part of the buck of die 
calcafiniB by a deep Imna. 

(ii) hycr. tibrniis pini<frLi>r, hng^ flexors of 
ion, lljcar arbr from tbe biiiJi of die dbla. arid iibubi 
iLiid I he coiiiiC-Ltjjtfr intcroa^dus mrinbnine. Hie 
crncrf^iik}^ tendons enter tbe liole oF iFic ff>ot by parsing 
iKrlihid die ankle joint onil die tnedinl toikilecib?^ Tbe 
\nu^ de?ton arc altach^id 10 the toe5, in the ca>w of 
the iimibr flexor digitorum pruiundu^ m the arm. 
But wlittras iftT lin^f* hive it^bi of fltrof tendons^ 
fiotli .lE'Ksiti^ in the^ fi:rrcaRii, tfiorr of tile caU eorre^ 
«jxjnd only to the pii[ifundii;s .md die dupheair teiidonai 
ane &iip|ilied hy 4 dioit flejcor iint$ntr '.vhkh t* cv>nHned 
to ihr jilc of the- foot. Tla- dbialh ijoaterior m Jim^rted 
mm die mvieuJui; and lurLima tbe kuier joiig arch. 



FcOi B7» Arhillci irtMluu nml reUied burEE. 

talduf^ «rne waRhl of! tlte ipring fignment hy lupport- 
iiig die bead of tlir ikiltis- iL k a povvetfij trn'ertar 
of the fool at viell ar a plaiLtitrflexur of tbe ankle- 



£40 


\N:Alt>MV 


Tht Foot. The gvrncral arrajt|rpmejit of tile foot and 
iJie flexor aiLd cxicnsor tendons ^md tlieir synovial 
»hrailiji> eic-p rescmblea shat of the fiAnd, hut with local 
difTcnrnces due kq the compkie duplication nf the toriR 
Hexor and exseiifw ti'ivclum Ijy iihnrt extensors and flexors 
situated in the dorsnin and mle of tJte foot iiselfp and 
arhing fmtn the upjw* and imder-surfares of thr 
ealraiitfus. 

Tlic tliwp pbtitar fa^schi of ihr lok very diftw, and 
covets a coin [I Jr X pattern of mialJ pbnuar imtMilni 
arranged iu Jiis-ei^ 

The hlood^vessels ol tha rawer Umb. iPktes 3, 4, 7.) 

Tfie ftmoral artery' end vein are the tkiwiiWAtd eon- 
liriuutinii of the exierna^l Uiftc vtssrls fron^ within the 
pelvis. 'Fhcy enter tfic thigfi hy passing lienealh the 
iitguinaj %4Uicrit, catr^ing vdih them a friuoraJ sJM-atli 
)mi]«mgE.'sl from ifit^ deep fascia of the alidomen^ and 
lir in tlse groin wirli the vein medial to tfic nrter>, 
Tlieir cnui’w in die thigh U« in iluw iwls r in thir tifijKT 
third, in the Itii^iml n^gbn; m ilie tiiiddk iliitti* iti 
TTuiiter^* utitler Uie sartofim mu^kj aiwJ in die 

lower tfiird^ lliey pnLk£& mimd the back of tlw fenuir close 
lo tha fione, to enter liie popliteal foita aa the fimpliir.d 
vrs^h In ihe diigh, tlic arteiy- hasn luimtx-r of !>nindiei 
which enciTTck fhe femur and icujiply the miiscJe masses; 
And it divide;^ in the lower part of ihr pqpljical fnajia 
itiln an Aniertor and pmterior tibia I divition. Tlie 
f^iUrinr Uhmt CcnUiuicfi the main line of the wsscl down 
Into ihe calL witrie il lira to the \mr,k of tlic intet- 
uasens luejnhrane, rnten ihe wk ijehiod the inedbl 
Ilia lien! 05 in cotziputiy with tite Htymr tendoriAr 4Jid 
applies d igitaJ anericit so the toes vis nn arcli shnlLtr to 
the nin: we bav^ seen in the iLaiid. The (rjijftfj-ior libkd 
parses forward from the popliieid fom, through the 
hireT055emi5 membnirie^ Into the amerior ODiiipanmenS 
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nf till' lo^tfcr niiw dnuii shr fmiit nf tlti? rnL^inf.iraiN.\ 
ctucrgiriff on iIji^ dcir!$aiii of tho fool with Lbe txtenior 
tntidom lo giv0 braricliL-^ to the ld<^ 

The main branchp3 of the vennut iruok arc (Imibr, 
iiavc tliat the venous pattern to the tcjcs ij inuch inon? 
^ujHTirftrtiii ^ud m □rmngeineiii. 

TN times Of the leg. 

(Hales 4^ 7.) 'Hie frrmmi £itid jcmiw nervtss are tlie 
iwo aiiLctior aitd |xi¥icnor irunk.% and these, with 

I he QbtHraWT and certain other r^'igs, are derived fmni 
the lumbo^mcr^tt f^trxu^ of Spinal nerve roots :iiUialrd 
'»vithin the ahdoTnen and pelvn. 

T1»e eriten die dii^lt Ijenrath thr 

ligAment to the btcraJ sitle nf thr rrti^aral visels, 
imd very soon lirrak?^ ttp into the follrm^ing hmndm : 

(i) d^e bierat, intermediate, and medbl cutaneoijis 
neivies cif ihv liiigh^ 

(ii| muscular hrancliErs to die qiiadriccpi femoris- 
{iU\ tvrigs to the hi[* and knee juintat, 

Tlie i*hturatm nrfwr ciuons ilje itiedbl nddtictnr cofti- 
partriicnt of thr thigh fTom widdn the jurlvb by |iierrin|; 
ihr: obttiratof membmiicj it supplies dir adductcrSr die 
overlying skin, and the knee joint 

The isiatic nerw is formed widiiri the pelvis, on llie 
deep aspect of thr saerttm; iniicr^ca into die buttock, 
where it lies deeply among the small rntamr muscles 
under cover of the giutci; and runs vmiailly down thr 
limb to the popliteal fo^^ wHrrr it divides into mediul 
Uthiah ^nd lateral lirtifiches. in thr upper 

[»art of the thigh it lies uiidivay lieiwren iiicltbl tulKoostty 
and great inochanler; U covered n\‘t!r hy ihr hajn>ilrings 
tn die. iiiiflthlgh; and is rrveali-''d tnoif sii|?erficLtlJy where 
the hamitring tendons cliverire to dicir kwrdoris, 

Tlir. tihifil nerve continues the straight courae of the 
sdatic from tlic upfier angle of the popliteal fossa to die 
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bw^Tj lyit^ f^Ey fupcrfijtbJty tindrr tluc drrp /afCn. «iim] 
cms^tu^ dbtgOftaUy ow the itli?if|fcf pcifiliiiril ve»b: ll 
lupfiUtif ihe cttlt muKJa, fdiminic * cormMaii 
tfWmUr Jiundle with posterior Uhinl nxtay, willi 
whkh ix t)ie [dO£ h> fupply iIud itiH rlittic mu^i^ 

cund thr Kmiory Knuicliiei td tile 

Ti^e p€ro>i€^ brsu^K followY the biceps icjidon doscly 
to the brad of the fibula; windi flU[K:rfif:b11y round the 
bteral aiprci of the neck of tlint gtvi^. n super- 

fidof hnu>ch to the peroneal muscles and tlie «kin avrr 
ihrr Uterot fide ol ihe caUi stnd CDtillniis oi ihc antnior 
ilEitol nerve in company with tlic unteirior lihfeal urtery in 
ibc esiterv^r efHti|»nmcni- Hei^ it the rximm 

irmsdcsr cinctit the doimiiu of the fooh and give digital 
bronciiet to the dornim of the ixm. 


CMlAFTEk V!J 


.\JiPDMEN 

AlM^onifnal cavttjr «nd boundaries. 

Tils jAbdoniinaJ Ciiviry it ibc brecsT. of (he h4?dy 
find even more esttimvc ihan ia +it ohviou^^, for iiA 
}poti{f the dbpliraBTTL, high into thf! bony ihfirac 

under cover of the Imvct tills; jn fad, tlse ribs encluK a 
part of the abdcmiinal citvity aliriCBt ft^ual lo U(at of ihe 
whole ihoTiidc ijavily iteU- 

The riidit rtod ieh dotiicf of the duphragm 
the IwM of liir right and kft l\n^^ aliQS-e [rmti the cormc* 
ibpojiding tolir34 of the liver belDw% with the heart lukI j^ri- 
candiniu fitting cm the Hai riitddl^ ijurt of the partition 
111 full expiratioii* on breathiiit^ out aa far ai 
the rijglit doToe ol tfic diuphra^ii h the kv^^\ of the 
fdlh tih^ juHt Mow the riippie, ami the left h an inch 
inviftr. 

It IS necessary' to dbringtikh lit^twectj the tibditm^n 
proper, whifh oontaiiii the iitahi digoUve orgaiUn 
livrr, panerra^ and splrcii, ihr kkhivyit, Mi|uaiTnah ami 
yixat ve^sidui iirui du* rauily IwIotv, vnrioMJd Isy 

the iniKiniinaTe Ijotii:^, coriiJiltiiiig the nrrrrumitioti ol ihr 
Iktw^I. the bhtddcr and geititai oT gaii3^ Tlic two cavilicit 
are frerly contin'UiDuf ai the pelvic tiilcE. winch format af 
it were a dcfidiuricy hi the floor of the mmii alK!omin;il 
cavity. And a longitudinal section Through die crunk 
ithowi henv the mahi of the two cavitiis itie set at 
snch an angk limt then- Is a cnnsidcrahle hack ward 
inclinadon ol the pelvis, whMe organs iri cnnserjnence 
arv fclftfivciy f&eparate from Ihosc in tint al)dtiniii-n proper* 

Utdike ihe cninkl tind tliorsrir Oivitliri. thr alidotnen 
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SmnfS 

/ll 

Attscftct/y 
SccrMFn 

lUflwn 
Buicocic 


(jredf 
Ctmtmm 
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Fitt. BIk l>in£thidiruil vetiLfiQ of the fremAle)..9hd!irnrtl. thtmlii* 
I hr hriwem pcin r iwnly amJ Abddincii 


impTOteCtccI by houy framevFVTl^ though iJiw 
compeiBac^ for to some esttent by A strong Riyscular 
belly-waU antfrioriy and: m the fbnki. 

Htc boundArin the abdooicn are; 

(ij A^Ajrtdp Utc iLLmbar veitebr® of die spinal 
column^ rlotliid hy the pso^ and quadratui lunibomm 
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Limbwf VciltfS-fO 


Fi 4. 6$. Cw^^tton ul Liii^ cmviiy. ihr mrai 

HUI dESKT luk vi thtr rmrh^E « 4 nttin m whiitii rath )dthwy Ihti. 
llir Lsrpc black ifWiCT b tlir gfttttcr s*c pT tlic priiECifiiral «vny; 
ihr bw lof B liU ipiUf itm?iPiilftJU-iy hrli it d the mEEioiarli. 

iqiucJi^, which bcl|J to fonn tLc actual posterior wall 
of tite cavity; 

(ii) irt front and fit thf ridffj, tlie iimsclcii of itw 
flank and aniefior alxfoiiiiriai wall: 

Eiii) t»y ihe- diapliragm; iind 

(iv) brionu *^arh side, ihc iliac fosw oi ihe iiiuiK 
minatc bona, clotUifd with ihr iSbcu% niu^ltfn, support 
part of the at^oniiiial contanuf. 

Tlia caviiy lined by a iiieitiLnaine, die peri- 

tonEuin {p. 154 ) wliicb dotlics incMt of die oontainted 
organi, llie viscera; thitu? pefitonciil surfaces arc normally 
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ANA-TOMV 


ill dqw GCintjri iiiici ilw cjivity ii ihiui only potcrntkl, 
imlc^ ,iir iuLiurtiett l>y iij«rratkio or injury* whtn tlic 
on^^ru fflil away from pauh oilier. NuJc oiiO, ijk 
iccrtkrti^ liow' tlie VT-'rtdjTal cdiirnti ftmrmicba forwaid %o 
that it caji Jrt: easily fdt llirtiujrft tlijr aritrf'jor nbclorntitaJ 
wall, Icadn^ a j^rcal liay 04 j ddicr akle nf *Kc ^xnUTihf 
atxlotinital wait in vliich lie die kidiiry^. 

'Hicre i* con^iderjitilc mpimitiry i-xcurslon in the 
fiTMjamtri; oii znspimtion^ die diafihrngm b ponsidcmtily 
IcnveretJ die with oomspcuidhig rfTeeia 

rui live aljdominal nti^Tw, ihr liver dcKtudinj^ 2-3 iinrtiefi 
wiih a deep lireatli. "Oib b Ie55 ftru^pietioiis in tJle lower- 
pbctrd and ihe cavily eoTiinintly varief in «ize 

Aviifi <1111 Uad ion antJ tflax^linn of unncular walli 
jtid lilt dcigree of ilbicrmen of the boUow^ vi^rra. 


Siirfate suiacoiny 

Anterior ebtfoitilMl will, !n tJie surfat^ aiiaimny of 
this rnfEdii, iiir maiii points art ai follow'?. On fcaiili 
?idc s^ipcriofty the the low^er Ijorder* oi 

the riha* fcKtii a A^stuipcd .in^le wfiosr. V'arj« 

willi flic ffcneT*! I Mil Id of die indfviduah AI tiir iipex 
of this angle^ niHl rnlher depre^jjiifd hrlow the imrfaco.. ii 
(hf tip or riph^fd proCfis ol tin: slcjrinmi^ Thr nnthijfjViij 
pjt nav^l if ill i!ie midlitiOf oti .i level wilh the fonurth 
lundtar vcitehoi WhirKi; ii ii ihe $c^t marking ihr former 
atloflimeni of the uiiihilicul cord joiniiig fueLiii tr> 
pLaL’trsiia. In the Imveti part of iJie in^liur aitteriorly b 
tJic ptihic tymphydi^ foniud by ilic Jimctlori of the t%vo 
halves of tln! pelvis. Xipfiidicinuiii, umbUicua aiitl syim 
phym are alj c:oiin«ct45d hv a tough strip of clirep fafeia^ 
rbr hntrii vety firm ctnlral attM-finient for tlic 

tnnwlei wIm,^ aponeurosw intersect at rh^s fJoinl, \yh^\ 
ihc?e imitdc? aitr cantrMied, the Jinea alba b seen as a 
oriitrali de[iifb^ion l>elvirni ihr pTorriiruiit rrcini maiscle 
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aih rilhrr juitl the IwUy of Liticr h crwcrt li>' 
2*3 iranw^^rsi^ biterw^ctiota. 

IiifcrimU% tlir ^vuiisUysi* am Ik- ttACvd out ro titr 
pubic cfYist oji iidch sldo^ ariid dicii (Jiu in)i;amat 
iipaonin^ fiXtiu {nibk lubercb lo aim*rM.ir 'inpcrtssr 

ULac itpliw; nuirfen ih^:* junction knwccn LilKinmcTj und 
fmin tbe ibjic spine ibe diac rr-rkt cim be follovk-crd 
round tn ihk- buck. 

Tlic «urfiier of thif anterirn- silKiojninnl Vr all i» dmdrd 
iiUo coi^vrUEbjUA] Konr* for convf iiLciicc- iu ihr rrfrccnrr 
Jiid loe^iiiun of the iir^iikii, I'hew Afr ^benvn in filL 
III ilin upjier rone Ik^ the ojdga^trit irgiun c<^ilr.i!1y. 
^vith die itypocliondriir ivt^ions on dditrr «kie; tii ihr 
iiiiddlc I lie iimiiillud rtgioci centrjiily, Hiuki^ by 

ihc lumfj^r rr^ioiiE^ jiiid in the kiwct: /one, tlic liviirn- 
gaatric rrgion cenlmlly tho ilipic rt^bn^ to ri|[Tht and 
Icfi, A convCiitbiLiil repne^niaikin of tbe surface pre^ 
j<‘Ctmn of -uimr of die inrernal orgsiif* on rhh paticrn is 
given in Pbslr 5, hut iX uiuat l)c mnrnihrrcd that dicre 
arc very ruT3Sidri-.iblr variaucpn^. in their JKy^ilio^r wtth 
clitngir nf pn^turt? anfE in diffcimt indiviclii.ib. 

Posterior tltdomlni] walL In the mictlinc of the 
hdck^ I hr ^piiKiUjf procrsses of the hniibar vrricbnr ^rc 
fell lietwfcn the thorasii and the lacrutn: anil on each side 
of tilt Ajitne b ilie liclly of die grrat ^rir^iaf innnclc 
w)uc|i bcotutaniLy khvlping lo mtiintahi tlir i-n^rt po^ilbn- 
TTu: ihort iwelfilr rib on cadi side marks ihc iLhvest Imiil 
of the tpoiiy thoracic capr almve; uhilc ihc diac 

crests Gin he traced hack tm\'ards iJic sacrum where dim- 
end in the j>o5tcrior superior iliac Bpiiitrs, TTiarkcd |>y an 
overlyjiiEj dimple in the gkin, Thust, on each side of ibc 
spintv fxjyoiid the laicnil imndcr of the crrctor spinor 
inusclc, is an uopiotccted portion tif die alidomirtfil ^IJ^ 
die bin or hmihiur rrgkui^ lictwecn twelfth rih and 
ilLic crest- However^ the flank mii^uLitunf i% dtrejnely 
«tttMi^ and reiriinant- Plate 5 Jndlcam the relatioti nf 
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AKAJOHY 


WHIM! of the? Lnlcriuil to the? iiirfacc of thr back, 

arkcl it tbould Lw noti>d ihrtt the colon and kidneys, 
t>ccau5e tliey are hithind ibe |>efttorieiintp are telaiivclv 
fbarti: unlike tlic tridjile livet stuoU lio^vel which are 
»!unp freely in ihe jieritoiKuil cavity. 



Pkfli 50, Tilt mnn oi tlit aiyclQiuttud wfj 

AbdominAl muftolos. Tfiese arc tnore easily dniwn 
thnji descrilicd; and arc l^tt coitaidefed in the fallowing 

gllDRipjij 












HIE ABIJOIktlLSJ 14'E> 

(i) Uic tnil^lrs Cif ibt; (x>stcrjor abdoniiiLLil WllJll 
quadfattii iiimborUTiil 

[Li) ifi^ niii^def of the Hankjt: umrnal ^sicl ^xlrrml 
fritnwtTitLi abd^tmin^s.; 

(lit) ihr mijifclts of thr atiUedor abdoniioa) wall^ 

Tfdnj abdftminh, 

TI>c cros^^cotion iti fig. 91 gira m gtfciEial icltrj of tilt: 
LntmrLitinii of these grotifjs. 

Muscht of fi<nt^n{^f nhdofnm^f waiL 1114^ fAOai hm 
iilrc^cly h«n eiicouiiU'rrd m ccwiTiescion with llw 
joiiU {p. lliSJ; ^ Jong iM^Uy tine lusubuj veriebrjc, it 

fimUJy skirt* the pelvic bruii lo eitlrr tlic thigh. The 
lurr^borum lies iJiiiitcdi^trly h'ltcroJ to it+ s 
fL*t quiidrlliilrnil miiiiitiilftr plate ejttciiding venicalJy 
Ijctwecii Iweiftli rib and iliac cirrst. 

Fhnk Thcise iiuic up \k hiycred armnii^- 

nient of muaeJcf^ In wliidi the obliquf i* Kind* 

wiched between die obhij^^ $n|«:rficiiilly utKl the 

iramvrnuj oMominh deeply i tlsctt eras each other 
in difTercnt direct iom, itms adding li> dteir protcctivi: 
powat. The)' all arise from d^e !i>wef rtlbs alwe; the 
iliac crrsi hriowj ami, via a dense dwet of hanlmr fascia^ 
from ihr tipj of the htmliar tmti^iMerse pnicfsscs Udiiod 
Tlie tildK|iiP fihrci nut downwurds and in, the 

direction iif l% tmu ptittkig hii hajid in hLs prteket^ the 
iulcrrinl nbiitfuc fibictis are cxiicllv right niiigles lo iliU^ 
and lliosc ol tramversus run straight round in the Uuti- 
JtotLtal |jlune. 

Near their originjip above, below and l>eliind, thi^ 
muHcttn» arc v^ry fieshy, but iis they curve tmitid the 
fliiiik to reach die anierEnr alxIoifdiMt wadi llie>' meigi! 
into great apaneuTOtir sheets P 5 <ieiidiii|! fjctwren owtiil 
margin and iiiuc crow. Thrse afpoficuitwi arc iniimaidy 
TtLiied to each other And to die reciui alHlomuiU iituicle, 
a* indicaicil lielow; ^ml intm^cl lit Uie hneu jJlxi tti die 
midliiuL 









TJu* is sk iliit vt^rUcal mtiiKk on rjvch 

^kle nf lhl^ iJiUllin^T f5Ste?ndir»i; fruin list- tranx of ilw anfnl 
cartibj^c^ ol thr ril« in tlw puliic crat iiii edch 

iidi* of ihr n^mpIkyMA Lwltnv. Nate litm- Uie kjp|,?er piirt of 
its bcify is ttTurki^ l Ijy 2-^ tr^oiisvcnc triidiiinus inter- 
ikiMitiom inLcrmiptijig llse i^^nvUm^ uiKi^i? iho skin 

vii'hjcii llto tiiui^e is made to auind out. Tlie pyrftmidaUr 
is d III lie m:ini;ijb.r rousetrr artshig friiini the piihic enrst 
Tji iiQiM of die recius aid inseiled into the- lii^ siUnIh; 

MliP - , fip^ M IlKlM tWifI* 


iH4 *4 


- Mdil 




i^^lfWKry 


**4*H 


siicliiflim \M:Uyfk- ||ir If^l tif iht kiill 


riTJu^l. 

^imr (kc mm* _ _ _^ _ _ __ _ 

pouerkkr abJumiiuJ *#mU ; Jthti iW r^rl^Okiw <€ Usi’ shUfe^Ec 


iicnjkiii pt ihf mvkti fxawd by iti niomlrty fmm 


liirji. 
Lf Ike 


7‘A# ik* fMUA Ahmth^ rttfri fi and 

of ahip^mtnai wntL We lia^-e seen that, at a point 
ahokjt hdf-wdy bclwrrn ihc Hank and the a Una* thf? 
Iljifik musrles afr continiicd anteriorly ^L'i uporu^uratic 
dimx \\ ihifM ihms approAch dir liiteral bordnr of 

the reel Ml tiiuscle, the r^imiul oli|ir|u£ aponeiinTtK 
paties in fripm ol that tnu»clr» add tUr tmii^vemi^ 
Afioncuroais Msirid^ whUo ihat of the iolrrttal dlili<{iDr 
Splits in ii¥0^ onr Liycr jokiiii^ each of die others (fi^- 
fJlL ntti urrait^ement provides cohlinuous rectus 
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Fiu. The flank Abdotninft] mmcki afilwr ngtsi iiiirrmpdi»cc 
fivw. The cxicmal ohhqiw In* hem fetirov^i, ^ 

etujiiie tt iHPn brtwggH ilDe qi^ruiM lujnwinim 

And tb^ fKtui athliifninii in Ttoiml 


fCiitJ 


Iniernal Oblitiue 
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ANATOMY 



slifiAthf wh«c aniedor and po^enor walls ttjoin on Uic 
irmer side of die rectus lo fafm the Linca dba. 

Tile no™ and ve^Jji of die antenoi- afKkunJfuil wall 
arc die lower 6 of tlic 12 pam of Uiorack vessels and 
nerves! this is because^ aj the Ldvwrf ribs overhang tile 


Tio. 93. The drcp^i tKyer ef ilic HhiiIi muscles 

tnimvmii* iMixf 

aMmninaJ cavhy anti aa tlicse rib® are iooompkti: ante¬ 
riorly^ the cteiUT>vaiiCiilar buiullei running iji the wih 
spaces emerge between tlic flatik of the abdombial 

walL Hen: they nixi in the plane between the trans- 
Tereuj and interna! oblique until the lateral border of the 
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C«it ^ ftitfti 


rufuifncl _ 
il|i]nftenr 


Arctiii ^bcvlih 
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rectum b when tltcy enter che alicaih behind tlje 

mtiscle 2nd ftnaiiy ium farw^ajd at its inner boitier^ 
pirncing llic linca alba to read) ibe sttTi. In thdr circular 
course, iuperfidal branchet have been given ofT in the 
Banks and twig) (o dir muAcle layertt 



Cm 

SftTrmsr^c 




krtcTiEOiiM 


Mqmi 




iTtfi, 94. Ihr rrctiH mnicJct uiEt didr thrsuJ^ TLc 
frcnM hai hmi mnovrd u> dwpilAr ib^ poiitrior w*U f>f 
tlk«aib Mill llw dnen«l netwntt. {A£let 

FimUy^wiiliin the rectos slieath, a vertical artangenitmi 
uf arteries and veins is Tormed behind the lectujt musde 
by ana^ttHDosis between itic superior epigastric vcsseli 
comi^ down frcrni the tlioiM and the Medof epigascrics 
running up from the extemal iliac tmnki below. 



















irn 

Ferltonflum, omentm. 

nieotHlominnleaviiy b -n do-sedwi linfticxpiitifiwously 
wUh tliP pcritoiit^al srmui riiPmlirafie; tlmt p.irt of thcr 
[niniiliraiii^ clpthing the deep ajpcct of iht ^Ixlnmuml 
ihc pfftieial jientcJhiiUTn, whirl i b irficcird nvrr 
rhe cuntauird viiiCrfA bU the visofnil f^eriiPUPUid. Tlic 
paneui layer i% attached ilw deep nuTfiiLr of din 
anterjor and postcrkir aiidfiiiiiiiaJ waJh, to I lie under* 
uirface of tlie dbplirfbgitt, ruid tu tly? up|jcr surface of 
Ui« pelvic Hoot- Its mfcDfilh #ULrf:K:e^ lubrirjiied hy :t sfnitll 
ainrnuii of ikinniv fluids the iiructurei to glide 

freely: and ii loose la>^ til cstirnperiiortcaj ctmiitciive 
mtcnrenei Itfriwecn the parirtat penioTteum and 
ihe obdoiTMnat walh n layer in which any^ irdectinn 
du-rivfdj for in’ttunce^ firmi a perfciraiing wound of tJtt 
liowtit iqTTTArfji with great rose nnd ^'irulentc. 

The in^in periLonr^l cavity of ii}jd(Muen iuicl pelvis i\ 
kiiowD the in contra-dbtijKilifru ij> .1 

4 tuallcr nwess, the wliirh lies imnicdiotely 

lichind the ^loiiiadi and is dtocui cut ulT froin t[ir ^rriiCfaJ 
luviiy, lliese and tfcic rrlu lions of the varii>ua 

oF]gaiu to the peHlcjurruitL ore mtlicr complE!;^ orid 
ui^onitwct ljy suidyinj^ fjjrs. BS ond hejirinjf in lobitt 
ihat incMi of the org^ins lyuiK freely in the abdoininiii 
cavity hrivu clevclufKid in thi: enilji^o ffuJTi the juj^tcrinr 
waH, to which they 5IIU retaiti an altarItmcnt^ ^Hir main 
.tre the^ ffig. iffi) t 

(i] Cert4iit otgaiis arr rntiiely mmjieriinfiral and 
therefore EiKt*d, e.g.« tite kidnvy^ and pati.€t«s;i ilt'^y 
lie on the poslerioi- nlidoiniiial walh with a prrimtieal 
Covering* if any, on their itijterior surfaces ujiiy. 

(ii) Oilier or^am^ the iurendlng and di^cjtdiji^ 

portions of the colon and the rectum, .ill pnrli; of tlte 
large bowel, have a pcnioncjt] covcrini^ in front and 
at the they arc still rElropenioficah hi|t with 

rather uidt^ moluHri'- 
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{[ii) The ^tiikU imcxtifie, odiI tlie trsuwew and 
pelvic portiotif of Uic coldtj, hm\^ foselv in die cavity; 
tm do so, thty have puJlcd out a ddublcsl^ycrcd 


Cut lilt 



wsU tefiectid 


PiQ. lire yjicrta lyf rcnuoVJ] M Ihr iimmcr viiilk 

tif Abdomen Aiul ibofax^ 

oi peritarifuiu from the posterior ulxlouiiiirii wuH 
which is known a* a rn^mit^fy^ This a laden with 
fat^ contaims lymph glands and vii^b, and the blond- 
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vessels r^acti thr bawd by ruiiTiij^g bctwwn itn 1jiyx;n 
from the great vi'seb on the fio^tcriJ^T Alidorinii^l wnll. 
Sura II bawd, imnsvcrse and iiginald oofotit eatb h^vit 
I heir omi tnwentetyj but tlie iimin otw i* the great 
jilieet lupjioning Uiir siniill Ijowel, known liinpiy as th^ 
mesealcry, thr Line of atiacbmejit of wliicb behind 
crtiH«i the lunihar %iuw oldiqudy from ieft to right 
fTTrtii lUK^ve tiowtiwartjs (fig. 9*1). 

(iv) llic slomadiUis two spedat meienlenes known 
rtmrnta. 

The jftftff omintam bang^ down fram the lower 
Jxirdcr of dit siomacJi w an Lipioivltke fold in front 
of the 5 ?nidi bowl» and tlien tunv up to rrmbraee the 
trjnsvrniB^- colon Ufom Its firm! rcflexicHi on to the 
fjo^iteTiiir abdorntfinl walli i,*.. the riicjorHiery of the 
tnumwe colon u redly coiitinuoiw witli tlte gmit 
4'imerituiii of *1ie iiotri.Txh Bll, 95). 

Thr feiscr ni^enimn cotiticcu the upi^r bofilrr ot 
the atoniadj to the liver. ;tnt| tts layers split lo e nr lose 
tlmt Qipui before ihcir final reflexion on llic under* 
lurfocc of the cimphrogm as the su-Hpensorv li^mmts 
of the liver. It am 1^ ^een dial tl^e lesser omentniji 
forms the anierior l»uiHfcir>' of the. lesser S5ic (fig, 

The general dlspo$IUon of the ahdotalniJ 

Fig. 95 disrw> the airncturTn rmtraktl wlirii iJie antcrkir 
aUlnuiniAi w^all h rrmovetL Tins /iV^r occupies the 
itpprr right jiorlkjri oF the oivjty, emerging a Ikllri Im^Iow 
the CfMt 4 d maodn luid occupying a little oi the left side, 
wilb its su|;ia-fiebl intrrmedute portion lying in the 
epigastric region mniietliatrlv (jekrtv the XLphbiertiiun. 
tkiteaib iiB lower border^ on the rtghi 3wir» projects tlu? 
gniirbi^dd^r, Tlie jiamach is largely under cover of ihcr 
Mt rilss blit a part of its aiUrrini- fuHacc is «!cn tti the 
angle tieiVfrrh the lnwfc*f liordtrf of tile Ih’cr and thr Irft 
costd margin. The omrnmm clescciid^ from dws 
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lower iK^rtlcr of ihe «loiiiiich likr jin apmn, covering and 
olj4curing thfi euinir^ wKidi Itn iriuitediHihtely 

fidlow tlur friUnudit wmI dw iiuJiieTiMW coiU of tma/t 
bowel. Thtif* latt are the ttwiti contents of tlic cavUy, 
Likiimiuiing tlicLm5>elvi^ kitn it« and dropping down 

into the ptf[vL!L Tlic spleen k barclv seen^ a? it Is tucked 
up etuirdv under cover oF the 1cl( margin. Urn 

inoro siipcrfidal vbc^ca will novk- be considered in turn. 

Stomach. 

'Vh^ ^omAch is tfie W'idnai pari of the digestive tracts 
connecting ilic Dcsophagns (gidlrt^ wiih the di^iidenuiiL, 
the licgiiiiting of ihe ifTiiall iiite^tuicL Tiif* i:inii>phAgiis 
join!! tJn-simiuidi vaj thortly after entering iHe alxionurn 
diimigli the db|»}3ragzn; and the duiideiuim travel the 
organ ai tlir pybrk orifiiTr llte Atnrnach lie* rnairily in 
iht- eptgiw trie and left hypodiondriac rrgioiti* !j»ut ilierr 
Ls cTtiniiilcjraljle varmti'Pii witli pm lure; diitv:finvc stale arsd 
cinolion; a,nd part tu-iy lie iji the ujiihllica] region or 
even drseend to die pelvic brim. It » a rather J-shaped 
itniciurei with unlcrior and pcxitecior ^^urFaccf parallel 
to the otdoininal w^aU, and upper and lower Inirdm 
known the lesser and greater ciirvalures rrspocrtivrJy. 
It con Ijc sei'^i jn fig. how the lesser curv'c fomix 

A ctmtinufiuj sweep i HTtwern tlit mfwipKageal eniry nt tlir 
cardia ai iik left (rxlrrrmftyt iintl the dcpartUTieo^ ilw duo¬ 
denum at the f^yliims ai the riglii-hiind entL The main 
njlwJiviiiDju are' 

(ij the tlornf'sbaped /trndui^ the receptive ponion, 
often distended with air; 

(ii) the main ^orfjr, ooncemed with digestion, and 
niarkiMl off by a tlefinilr luuch fmii 
(iii) the pyhrii: or expulsivi- porticrit. naiTwing 
dowTi aJt the pyloric antnnn to the pyloric canal itself. 
Ibih cflidiac and pyloric orifice?! are siimunded by 
^hat are known as sphineten^ imiscnlar rings whkh an? 
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fiomiiiliy in coiitmcttan, keq^mff ilte o|>eninp clow^ 
utid] tearniOfafy rctax^ition h rtciuired for ih^c entrjr m 
of fixHJ. 'J1m iphiucTeiic ootiLtoI of iht 
iiollow musc 4 il^ onrans is a cdiinrion mcchaniw^i ill ifif 
body, at tlio neck nf the bbdtlrrr and tilt oprrntnif 
of lUe smuK. 

In ihft ^^ltwrtilch U madf' up of bwrs 

97(b)> Tliore i* llic nnooth ijutrr iirrns*^ dj (irritonral 
cofilj tilt' ihiei iiittnncdiaLff wall whkh oon- 

lijim f iTttiliiri longitudinal and bbnoir and thr 

Intrinul UiiirEg ruMj^oj a velvety luyt-f *f 

intriciilr ffiitb wlioie glandi sccretr i;4-<trir jnio^ 

The 3nieH&r jupfac^ of li^c ftlotmch ii iiiMlcf oover o\ 
the left Icibo cil l!ie livtir nhd tfut IcfL iiurpnl With 

a AtiiJiU iiik-minrLatt [K/iticn w'hich if upplit^ lo the luidt 

of the imtf:nor alxioniii^al wall Tlwr mrfafr )u:i 

on n definite utoniiM'h ihctw'Ti in fij?. wliieh n 

Inniicd by fcvtraJ oi^in^ of thr jwitcrior nlMlMTiiina! wall 
—pancnM3, b-fi kidney af^cl tupraonnal, ftntl tfptciiTn. And 
l><nwccTi the jTCRimnr nirfaer and lu Ixd b, nt counri tlir 
Ittever aE*CL Tilt fundm Jitf immrdLitrly tit conturt with 
tJic undrr-MLrfucr rd the kft 4mw of the dkpltmgin. 

Wt have {dready arfsit dut t!ic iwn byw of j)cdto- 
iiettm i^Iudiiitg the iurface of Elu^ ^itciittacfi mtxt «ct lu 
larders so form tht ommiiU: tlir kw i miitntunt con- 
tii?ct5 the lesjscf curvature to dtp livetp And the grenter 
ornciiiuni Itangi down fiom lite greater curi'aLufr a 
large apron. 

&m&ll Int&attne^ 

Th» » the pciriH:3T] of ilie ditteftive tr^ct fieiwcen the 
pylmc orifice of ifip stomach and the iMwel Some 

20 feet lon^« it is diviilL’d imo; 

t[i) ihe dnadenumj a diort cnjl of lO trir.he» Unine- 
dblely ctinrionmt# whh the ftcin^ich mid lionnd down 
tightly to thr: pontcrior abdtmiimil w-all; 
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(ii) jrFiffJ/ pr&pcif sii^pciMlf^ in coib 

ftoni til*- pi>!iii5ri£Mr will I hy iin Ti iificnicry- 
Tltc diiitiirnum b fiiihtt G-ihapedp embniiirijf m lU 
CDticuvity ttie nf ihe piiHcnaii, A ibori firai pLirt 
nirii iHiri^ntiiJIy from tlic pytiirus^ nndrr GjOvrf of tlic 
liver mid goU-bliidder; the venitial ^’’oond piirl descends 
in from of die ri^bt kidiwy; and die third part emsM* 

^RePetito/r 
on &k)c qf 
Afitfomen 

I, A Retfofwr^tfljseal 2 wnh J- Suipcn^ 

Per^toflfum <w J udci 

Fin. 96. Drt&refil ckgtee* i f *?r ilxkiuEiriAJ 

ininsvcrsely iti frojil of die tumlw vertebT^ from which 
it is si(|yarated only liy the great vesseh—the iw^rta and 
inferior vfiia cuva. I t finally join? tlie rmall intcsline at 
ihe diiudeno-jf'J^^^l flexure. The pancrcalic duct amd 
the bile ducts from the liver ba>e a common opening 
into lu Rfcond part. (Plate 6,} 

The imoff proper runs from the duoderw- 

jeJuTLa) Rexyte to tlie ileo+colic wliidi marks tlie 
}unctio 4 i of Hiiall iiitmthie with die cMiim ol the large 
bowel lu coib arr compleicly aurromidcd by y peri¬ 
toneal coal except for a narrow strip* the jn»enteric 
bortliir^ where dw two layers of die iiicsenicry diverge to 
enclose tJuem. Iti csscTLixal filructurc the small iKiwel 
fcwmbltt the other parts of die intestine;, possessing an 
outer ferotis coat, a musenhtr wall* and -i lining mucosa. 
But chamcierutic aire the circular folds pmjecung into 
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ihe lumens iht enomioLu nunibcr of minute fringus or 
nVft of the mucosa which give it it velvrly appearance 
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PylorU AntrfiUt 


f ifl. !I7 llw Rtmiifurk^ imlmor fwfTitc#!, 

like Iht! pile of a cuqiittp a device for tticrenaiiig the 
absorptive aica ivit^iLi a liruited splice; and ihc fcattered 
patches of iyinphoid tissue. Networks of blood and lymph 
vciwli and of nerve* form pIcMuse* bet^vecfi the iuyent, 
hll cvtiitually fomiLii|i larger trunks which niii into fhe 
iiwsentery. The blood-vessels of ihe bowel enter the root of 
the njweTUery an the ituperior mesenterici bnjmdie* of the 
aona and vctiB cava, and fonu a complicated i^uern of 
arches df arcade? heiween its Liyert, from which the uJti- 
mate twigv jre given off which encirde tlic fiowel itielh 
The Jz/iffinm u iht upper twii-fifllisof fheirnall lx>wcl 
the tffum the lower tlirre-iifths; theie is n&sliarp dindnc- 
tioOt but ihe ileum is ihiniicT^ narrower^ less vascular, 
lind contains more lyitiplioiLl tissue^ indicauon* 
digestion and secretion sire preponderant ;ti ttie upper 
cod of the bowclj absorption at the lower* The coib of 
the small gut as a whale axe endocicd wTthrn a space 
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PiiffKC 
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.SinjnLJm of fhr I'HHirrirtr Mb^loPititiDl ^^aJl aJicr rffum'iil of itir 
Inw. itDtiiii?h, jiimJl Uit^tinr Mi-»i tmti-i'iTE^ TnkFtt. llir 
<luiHlrtiumr h ifpilubc^kHlp ii the kidj> nf 

ifl lit? tbtilfc. 7l«^ lTttmvcr»c rofoii isortiiiMy Hfrlla 
mztrm Ji Ut eiJMiim ibr 4^xMiUn^ nJid dnc^rmtln^ liioEh td rhf 
tun^ bowrei. lirf'rc ihuiwO riif lirTTrU- 
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1>oiind<xJ by ibc limbs of rhe colon; mA m KCjrtcral the 
jejimiiini 13. above md lo t!sc Icfi whilt ilio iiiTum is 
cfrntraj and inferior, some of iis loopsi usually ^pinin^ 
over imo the pelvltf berevre nsin^ again a$ the teniiiiial 
ileum u> join llte Jai^ iKmeL 
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flfj. n? ilir niuM-tt H/JAb AfMt spliinEilffi nf tlir 

Tbe Mowntery. Hie leaves of ibc tneientery Ciicli 3 :tr 
iKTtvvctii them : (i) considerable fat and connective tksue^ 
[ii] truiriy lymph g^bnds rfceix-tng ifje bcjwcl lymphatics 
or lac lea I ves^rls^ so called lx:caiLse of the milky fat-bdcil 
fluid in (iii) the mesemteric vessel^, and (iv) nerves 

9ij|)jilying the irilestin^, tl k .tdmiibtion of the latter 
which rise to sliock and coll.ifj^ when lUt mesentery 
in injured or twisted, "f'lie jjoiftrnDr attach men t^ or 
of the iticsentery is an ohlitpie lltir of some sLit 
irielira rLiiniiiig down die f>astenor abdominal wull from 
the left of die second lumljor vcrtelnfa to the Ecglonof ihr 
right !;acro iliac joint Iwilow^ cmssiiig over die duodcmim 
and great vessels. Tlic great disparity lictwccn this short 
oriji^n and its extensive atiaclnneni ttk the bowel cmiM 
the membrane to he thrown into fan^shapcd foicb. 
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Lap^e bowel, 

The intestine lix>m thft end of the ikum to 

the nrilitc of the anu» in ihe f>rrinca] ncrgiirm. 

Only ^tne feet long, it luciudei the roHcywing 
]K}rtionif: 

(i) ihr ateeumf with its tjmmform npfi^ndix^t 
(ji) the Qs^rtidm^, tmiuifer$je and drjct:ndi7ig litnbs 
of the colon; 

(iii) the petoU etf/nii; 

(ivl ihc factum itnd mmtL 











Fm. IW. The injmuch bedr Tnr Jeft tjbe of the Kvrr |iu Ijecn 

CUl mbd liie itoftiArh ibclf imicnecL lo ditaW dse orgMa 00 

whlrb H tLo, { After 

OI dje?i«-, only the trans\Trse and pelvic scgiiwnts of 
colon haw fne^entenes and arc fti-ely mohUe; the irmain- 
dor are rr imfHTiiorieah while I he Itrvt er recima and ajiui 
art cnlitrly f^elnw the level of the periloneiirn in thr 
depths of die j>elvii. 

Tfsc caecum lies in the right iliac the RlmSiciiA' 

ha^in formed by the internal tnrface ot die iliac portion 
of the innofninare liotie. It » the blind Aaocukted 
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lOTnmiriicemcni of tht laj^gc bowel, the terminal ikiun 
of>ejiIng into ii m one lide by m apemire g^uarded by ihe 
ileDcolic valve- TJu: ap^Kodix b atfndttrd a IitUe lower 
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ficwcl 
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Ftu, Sg, A loop of KcMiU bfl^Tch lb bkH^l 

duwn in iht attple Uic iwo+ Tlic caiN:;u.m Fiat no 

mesentery buL i$ enuiplcrlcly invited by prritOmiUtn, and 
iiAi tile oonjideriiblE: iiKjbilin' of a Jlappixig halloori 
tclliered at one pohiL 

llie appemlix is a w^nrindiito iul>e of varying lenglh, 
Mind at its fre« enti^ jand witli a liny metentrrj' of iu 
own. Its position it far from cotistantj it may lie tneked 
vip tx‘hiod ilkP rnecurn, hang down m'tr the \K-\vic brim, 
or tEifit lip iti front or Ixrbind the icrmirial ileum, a range 
of vrariotion respomibk* for tlie difTicnlfks iti dtugnosing 
acute jpjiciidicitjA 
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Colon. Thf' a^endinf;;^ triifwvrfTic and dc^cflridirig' 
coloti ar*" aJTnnjistHj rxiund lIh-! cavity likf dirre 

^idrs of a ni— Iwit lUn two vcrtic-il Hitibn He 

Li ihe purjvrriehr<i! jjnitrr on each side and tlitrcfore 
lirhjiid the plaiir uf the trana^vew whicJi 

do^'n U>vr*#rd* die fx^lvis in a rcdinicLuit fa^diioii. Tlie 
juiictkiiiJc of trj^iisvcnit? colcin u'llli the venii::d liLiibi at 
cilhtT rjfKJ iire known a.? ffc3?uresp the h^fralh firxtire on 
the rij^ht under cm'itr of tin: lii^lit lol>c of die livcr^ and 
the ffrxuF^ on the left in rehitiou to the ipWn. 

And liccuus^- of the j^reater hulk of ihr liver on thr tiglil 
ade of the .ilHlorthen, the hepatic Hexiire i% piinljird duwn 
ufvtinil Liclu:^ lower than the splenic. Tlie wlon hi 
l^eneial h diMini^i;^?}ed hy ^ 

(i) tliTcr ^ufjerfieial iKinils of bngltudiool muscle 
standing out midci' the serous coat tuid traversiiij^ the 
iKiwel from end to eikd — liie iaenm which arc 
spaccil cj:|ually round its ciicumfercnoe: 

(ii) the ficattcred fatty ta|^ or polype which project 
m die stalked i:piphfc appi^ndaj^rt on die surface: 

(iU) u sct^incntatiopL jnii^ coiifso jujfeFplrJf^crwjf vaguely 
toKtnhhng thniie of Ati catthwoim. 

Tin- inirmal structure i$ like ihni of ihrr Itmvid in 
geiieTiil, eKccfit that tlir temus enut l\ ificarnplne 
wficrrevcT the colon cmly [JurtLy fieri innived, «ind dun 
die iiiucosa is ?iiuooih and p;4lr, 

Tlie aseru/hh^^ ^alan lies nn the posferior iilKlofuiful 
wall, mainly on the tjuadratus hiiriljorum itiustle; and 
since it it bound ifiere by a peritoneal co\Tring on thr 
ftont II nd aitfeii only^ is reLatiwIy inimohile^ 

'Hw htpatie prxuff lies in ftruil of the low^er jiok of 
die li^hi kidney and ii iUteff ovefhiin|f hy the tigh\ lol^ 
of the tivrr. 

Tlir tmnwfn^ ^4>i0n ^reties Licras^ the afaininm, lyiiif; 

imttiediatcly bcliAW the greater curvuturr of thi* ttoinach 
and rphsc-um! fiy' thr great omentum of the Uttcj-. ft is 
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v*!r%' iiicihiltMiT^c^ U hiw a ifirwiiirn^ tile fr^iiwme f 3 iw>- 
diTjve^l ,iA v.r liuvr fmialhe tiftch <if 

iIk Liiyejnt of lUr Qnimtufii ^hk'h divf-rgv tu ffti 4 :ki>c; 

the! Ik>wi-], ;nid liiuj rejoin tt* fomi lU inesculor^' a* they 
ari' rcllcttfd on tlie po&lcrior alKlnmiiial i^all (fig, BU). 

riiitr M ^how? thi' miiw\erfio colon Eo lie in front of 
innst ui riie ^imciure* of ihe i^iorior ^ihcloiiiinjt] %v-dll 
ai this level—thJodnnijfi]j puiKrraSj grrai ve!isi!k+ and 
{xjriioiii of ilir on dthrt ^klc^ and tht pmrjiin^ 

irncc of tlu' lumbar vi^inr iH-iiiiitl nil tliese archt^ the 
colon forwurcU, 

Tike ^fiUnic flexure lie in fmsiL of lire left kEdneyv 
iiliincdiuleiy Imlow tUo Sower fiole uf tire '^jplecn^ rvith tJie 

diuphm^m impportiiiL; ii Irohind- 

'i lir d^5C£ndm^ coh^i, like the ascendiii^^ has lui 
mesentery and is plajiem! on to the posterior n[.Hf[jnuii:il 
wall I>c1ihid tJio pedtoneurn. tt ninJ down from the 
splenic hexurx- as far as the pelvic hrirfi on tin: Ittli side, 
where tfie dmlJi.w left iSbe fojM givt^s rvay iharply to 
die dbe-p I me fR'Ivh. And to reach thbi [xnitton it crosi^cs 
in front of the left nmsek and the Sell cr^niioii 

iluiC artery^ ^rid vitJu. 

i hr prli'ic tolon, Urc contlnuatPOEi of the dricendiiig 
coloin extends from the |>rlvjc: lirtni to dir heguiniiig of 
the rcciujn, ofjpositc ttie middle of the saouin in the 
deprfu of ihe true pelvis, li has a lortjs mf^senter^'^ the 
pelvic tncso-coloiij and thi> part of die bowel h con* 
scipjentLy loose and mobile; it may hang dow'Ti m tli;c 
i>r lie tiiniEHl tip in I hr nuitt abdnm iiLal cavity. 
I'fir ond riiiuj will Ijc dt^rilied iTi. coEiricxioti 

widi die pci Vi* (p- 1H7'). 

Blond-vc&sels suid lymphatics of the larfte bowel 
d'hese are itKlieutcd diugminmatiCidly in E7g. ICKI 
Each Limb of ibis colon has a main aricr>' of its. own: the 
ascending and imritviTO- colon have the right anti middle 
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mWc vci&cbj hranchns of tUt- 3fu|H;fiwr inrwjitcnc arlyry 
which ih^ whole of thi^ soiaJt bowel; 

while the dcfcciiditi^ liiiili reeeivt^ ihe left colic diHsioii 
of aoDihrr hraricii of the iwirm, thr infct Lor h^emc^- 
rhoiiiaL which p-lbWi down In i)ik rccium afiei’ 

iwiijs to ihc iocpp of iJie fieJvic cpbu. Xol^ that ah 
the nsjtldh; aiiil left colic ajtciici ii|^}|irdJirh ific 
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Fk;, ItlO. 'IlifC liinp* Brnri-1 lOitl tls LlnuO-vfatff li, Utr triJuvYW IcMjp 
nUm, wh-kh U ihiffiliUly ckpczkdrni, hat tisx-Ji Inmrft ii|j for 4 ;Ia/S|)'- 


Ixiwtl [ilie utidiUc Lselwcrn the layers of the trarnwitO 
iTJeso-cofoN and iliir other two hehiiid tlte pedtOneuiii of 
ihr pc^ieiior alKloiritual wall) they each foik mU* iwo 
mam brarchfv wlikti run parallel with dhr bowel to 
amistomosc with tlie adjaccot vessels. Tlicy tliii-S form a 
coiiCiout?u;!i^ ancrijil citaniiel frotn otic citd of the larsft 
liowcl to tfjf? oihcr, a chiiimel whow: hraiiche* form a net¬ 
work of ancrirs whew twij^s ultimaicly reach tlic IntcstiTit^ 
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The pcri|ihcral patrtm of the oorrriixjiidUij? 

rmm U sixniliir; but wberrjif xhe. Jini^rits hnvc stprun^ 
iftTQim iho anery' oi thi; pojiEeriorabdomifuiJ waH* tin* 
unna, du: v< piis do not ri'turn to the oompankio inFcrior 
vrntt cnv.i Init -fnirr ftti cntifel^' separate vennijt tmtifc 
F>phnid die pantrrcAS. ihr fmfint tt-emf whirl i ^dirrs ii|i 
the ¥pknic vdn on itt w’jy tonm up in die lt;^=^er oniPiitujii 
and mirt Khv li^'ir. This <o-rallcd “porul rirrabtbn^ 
oimtim tlint tlie vriious h!i.x>d dtiuiiLTig from llict IkiwJ, 
aiwl ooiimiiiiji;^ the products uf digiaiioji^ pawei OitouetIl 
I lie liver tjcfore enleiing the general circiibdmi. Tliis 
orj^an h thus onalded to store ccrtuln of these products, 
such glycog)C;iif tuid lo cITeci certain biochcjiiicnl 
rhungrs in other?, such as the splkting^up of proteins und 
the formation oF urea. 

Livef. 

Thh is an appro]iriatc place to eotwider t!ir liver, a 
liulhy s4iUd oig.irij llto hf^vi\ j^hind in the IkxIvj iNrctipy- 
in|{ ihe u[i|jcr ligFit portimi of the jiliiJomiiyil mvjiy. It 
lias a liitm'Jiish fiiuJjje tulriLance, with a Tjrwjoth [wri- 
toiiral edat^ .md is iJlung fitMti the iindcr-stirface of the 
diaphra^i by jiuspensory hi^aineiits wdiidi arc iIlf: |3eri- 
tonual ieJ]c3i;ipiis on to theuiidcr-surfaCc oF that partition. 
Ttse large JiirAi foifre and the much smaller hjt lie 
diTr-ctly Ixaicath ilir nght and k-fi tlonie?t of the dia¬ 
phragm^ and most of ihr arg-an b under tovtt oF ihr riin. 
]t rcaihes ahnt^t to nipple level on eacrh dde^ and only 
projeeti a liltit lieynntl the coital [iiargin in die cpigati- 
trk .mil right hypochondriac regional where it lie^ in 
r^ntnci with ihe of the atitvrior aUhiminal w^alt 

Xore Uiiit. because of die upv^urd bulge it products in 
dte WiOt of the thor^icic cavity, the Imwr iKjrdrjs of the 
[uELg and ploiii^l cavity actnolty jurrouiid the upjL^er p:irt 
of the liver in a son of rim, so that a pctECirating wound 
in ihe lower pan of the cliesi may trasx^rse the hinie and 
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lilirum and dicn enter Liie liwf. The «r^ii b (t -^biipcd 
in sagituii section^ the sipping limb Facing backwonis; 
wilKsuperioi't anichor ^tnd |)C$tpjior surfaces^ and btuiulv 
munded fxjKltrrs of which the inferior is the sharprjtt 
The cnfifTior is opposed to the l^cks of the 



#i/«« CrtiJ 

Fi». 10U Tlif hw trfim bcKind^ (Aflicr^ra^). 

tcnA-cr ril^* aiol U> ihe bads of iImi anteHoralKjamliml wall 
in thn f'pigastric region, On il^ the drntairaibii of right 
and IrJt kAv% U iimde by the faldf&Tni whidi 

attarhe^ the liver to tiiP Iwtcli of the anterior abdniiiiiiiil 
wall in thn ntidlitjr IjcLwwn xipinsterriutn and miilHlicua, 
The iMptnii¥ iurfacc nests in contact wiili Like diapluragm. 
The piiiUrmf surfuc^ U nwre complex. On ihc right, k 
ovcrlxes ihc right kidney and the hej^iadc flexure of the 
colon; on the left, it covi:r^ from of the siDinactij, llif 
upper pole of the left kidney with its suprarenal glanU, 
J4«l the spleen. 

The gatl-hiadiit^r Li attached lo tjte h\ck of the right 
lof« and can just lie tveen \mm in from prujiarting 
the bilerior border, Tlte infffiof i^cna cam is eriilicdded 
in ilie sLilmaiice of die upper pun of the liack of thb 
lofjw, wi iss way up to pierce il'in dkipl'iragTU and enter 
the ibomx. 

At die ver>' centre of the |X»sierior surface of the lis-er. 


THE 
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lilt? XobcH, is llic nx>i cjf the qi]gan^ (lit? fti/iJiDi 
whct^ the tnaiq vesscU and ducts enter aJid leave the 
orgiin, Tliese stnicturef Jire : 

(i} the hepatic mtety from the uerta, dmding hii& 
right left brandict to tlir two hiliKi; 

(ij) thu pi^Ttal carrying nutrimunt from Uie 
hcFWcip ugaiD dividing m iwu brojidles; 



Fio. Iff?. Tlic ri^-ET iiuiii hi vrhh jian at iht righc tobc 
%m AvtKf lo liivw iJii? ttml knvimg ihc bllom- 

..Altrr 

{ill) the right ;ind Jeft iiucU convrying ihr 

blip itccieLed b>' Pitdi liver lobes joining m form tfie 
coTFlni^n h*paiic duct, Hir duct frcim dte gall 

bUddor joirtK tfie comnion duet a little 1>cIo^' its forma- 
lioin iind tlic main diannel thus formed to pojs the bile 
down to ihc duodetnim is d>e common hiU dtict. 
These structuro—f>ile ducb hepatic artery and fiortal 
vein—have to run from I he liver to the posterior 
alKlinnirtaJ watlp and they do »o lietween die layers of die 
]c 3 ;iter onientiimp whieh is attached to the hilum of ihr 
liver at cme end and to die lesser curve of the itotitach 
m die other. 
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Tli^ [fiuctwm of the iivfr iridudr (In: prcpArattori of 
carhohyiij^tet ;ind proteins (or utiluation by llic bocty 
after dieir obsnrpiiOD from ihc imvelj tJjt: storage of 
excos carliohydrate as gl>i»geii; and the secreLjciii of tlui 
bile. Tlir biter is stot^ and oiiiceiiiratnl io rlie gal] 
liLiulder, a purely rnechonicaj reservoir with no sccnslory' 
funcuofi of its owit, II Ims a inuseubr coal which con- 
tfwtji ifi reflex rtspoiw to du? entry ol food iuid Uie 
diiodeJium frotn tlic ttoiimch; ihe bile U then emjitirrl 
throuid> ilic coirimoh duct into the dnodL-niuri;, where k 
emulsifies the fai of the fofsd into tiny gloljuJes for easier 
digestioru 
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Fm* 103. Tljr iplcfii. 

Spleea- 

'llus organ CH:cupics a posilioij knitii^iiiilelv JwJow Ui* 
left dome of the dlnphragni CDnespondltig to that of tlje 
right lobe of die liver on the opposite side: but it i$ a 
much urudler organ^ enrirtrly under eervef of tJw ribs, of □ 
soft pulpy conmtency with a fibrous capsule. It Is 
fiyrarnkbl or teiohedml in shope^ wiiti a large smootli 
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convex surf act? iLppiif?<1 to die- Uiidersidr tsf die 4 ii 4 + 
phi aipiit ^nd threu snintlcr ^urfiioc^ fiiciui* iiuv^nd^ 4 ud 
con\*erj>sRg oit ihe hdiim^ where the splenic ATititv ^iiid 
vein lire iiltHchrd. One surface ionm part of ilir stomach 
Ix-d (Fic- 9^1]; *he ndien in with the leii kidney 

4iui Utr splenic flexiJiT of rhr colon; and ihc tail of the 
pmcrra% rcucltirs lu die Inhjiii. 

The apicen h 4 nnervoir of iixl hhod coqiuscks; since 
there 3 LfT Tiiusck fihra rn itscA|milc and snhxtaoEei it « 
able tt* Mjiurejti? mote cclU out into the jntrtiiiLLlLuu if elTort 
or oxyijeii-Lick make it r]cC(3sai’y% and Uten the organ 
^hTliiks cotmderahly. ft is also 4 site for ihc ^o^matioll 
of dte 1>TTi|ikocr>*te«: of the fdoosL And id ooncemed Avith 
itie el£iU>f;iEi£ih of hnnutiLe bodice in rcspfirtAetcjizvffctiotk 

PoSferjnr ^iKlnminuJ Avat^ iunl rclsited structures 

Looking- into die main ahdfTminal cavity ffora the front 
tiftrr feiiirDval of ihe nnijs (.d sinaJI IkjaavI, we iw 

ihr pmiaiifi /tbiinminai umU, 4 fiofiy aud in^iscuLir 
iiouiidary partly ot»¥CUi:ctl hy ceruiin orgatH atid utmc- 
lutKES lying till mediately in front nf it. I'liiue awc the 
fuLucreas ^itid duodejunit. ittetchuig transveisciy aerp^ 
fmm fiidc m side; the kidneys iind urctem* one in ejeh 
para vet tchfiil recess i and tin great vtssefa. running ver- 
licaljy dnwiiAvaids in die midline, fPbir 6.) 

Ilui pnf/rfrmr wait it sell if coin|KKicd in the inidiinE of 
thr iKHlins of ihc lumbar vcrlch™ which [imject famattl 
jfO mudi as lo nrntfer the ^UbmirtaJ cavity kidtiey-^hii|Mrt!I 
ill tfw-<cctictn^ tcaviiig 4 dtirp pmuitfriftmti uem cm 
eadi fidr' iti which lie the kidneys and the ascending 
or dciKencttn^ limla of the rokin. On f^sich side of iJic 
Inadics If the psfut* fiiuicle, and itmtc Jaicrully tlie flat 
quadratus Imtiiximm jnusrie^c.xlcnding vt?rticaJ:!y I KiUvccn 
iw'rlftlj rib airfn'c and iliac ciTSt ticItjnAi'. The plexui ot 
]unil>ar nerve fools* vvhicii emerge hciwwii the vertcljrar 
10 form a network whoAf idtimate branches .mppl>^ ihc 
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lug, Iws cnciljcddeil tn tlic iiiuide, TJte upper 

limit of tilt- pciiierior w:ill is Uip lowpTSt iiltachiuctit of 
die dlapluLigiu Itcliind; tlii; lower liiiiit is iIjc pelvic briin: 
and laterally U is (^iiliiiuous with tlic abdcniinaj muscles 
of the Hunk. 

Cr£a| vc&s«Js! aortu and Inferior vena cava 
ITiC abdoujhtot norixi is ihe continnation through the 
atmic aperture of the dbphragfi), at the level of the 
twelfth ilioraeic vefiehfiip nf the ihontck f>Oftion of dib 
greut artery which hat arisen fraiu ilgc left veiitrirle of 
the heart- It runs down the inidliiter ininicdiateJy iu 
front of dir luinhar liodics^ as fur at die fcuiLh Jumbai 
^taiebra, where it divides uito the rij^ht imd Jefl cominnii 
iliac arteries^ xt hifut-catinii markiTd on tlie surface hy a 
point just Ijciow and to the left of the itjiihjUcij!i, Tt 
dieitifore very deeply^ and is crossed trails verse] v by the 
body of the pancreas and the third parr of ifie dutydenum. 
Tlicre is a niai^ of yyrii|ivithctic nervous tissiie on each 
stdf? of its cnmmrncerncntj the nr s^hf 

pifxu^f just hcIcTw the diaphragm ^ and branches of tfiis- 
form a network anaind I he Jengdi of the vessel as the 
ai;ritff fdi^uy. I'fie iiialti syiupatiietlf: chain lirt on the 
s^rtcl^rul l»odics to eiihiT side of the aortOn 
'Hie itiferioj vtna cuifU is a greflt vein lying iirwuedi- 
ateJy to the ri^bt of (he aortu^ draining die venmis bipod 
from die lower atKfcinm and leps. Tt is formed by the 
union of the tw'o common iliac wins in front of the body 
of the fifth Imulxir vrrrehra, the jnnciioii lyinfif fiehind 
the right ctmiiuon iHae artery. And h runs up thc 
(Kisla'ioT aixfmninal wall to pien:e the central leudcm of 
die dbphragtu and enter ihe right aLrium of the heart. 
Tlie braneheA of the aorta tncLmJr t 

^Ingte unpaired liratithw fiwn the front of the 
vessel in Uic midline: tlie roWiae nxii to hwe^ spleen 
xiikd ^louiach; tht: iUpetit^r mnffni^iic to small bowel. 
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asccjiduis^ nind ir^n.ivttrsn cotom and dsc j'n/tfrksr 
meierttrfic lo ihu ft^iiiuLisdcr of (he tarce I.k>wcJ: 

(ii) syjnmetiical pEurrdI braiiclie^ on each ^idp to the 
diaphragmjL juprarenaia* kidiifr^'s, testkh^s or 
Of these the Lirgcil are the rrw/ urimest nntJ iht 
rsfihl renal has lo pas* Ijrhiiul thp vena iravA to rpach 
m kidtiEy, Sitire thr D\'arir% hr tn tin* |>clvifkf and the 
tpditiclp^ even loisTr, ilicir v«wh liavi- lo run Irnigi- 
tiidinally fhiwusvnrd on diP fin^rirrior aVKlnniiiiul wail 
to ncrarh ihrm^ m corn puny with tlic urrteirs, Tfit 
jjuired bratichtt ol llir virtm cava correspond to tliost 
of the anm, Avidi eertaUL adjiijtmcnU for the stij^ht 
difTefcnce in i^osition. ejt.i the lefL renal vein li much 
loTigicr than ihc ri^ht and lias to ems in h unt of die 
aorta, fiot there is a consukrable diffrrrncr in the 
fate of ihe venous hInocL It™i the lioweh I nr tliu Itaa to 
pa>s through the^ liver liefnre enlerijig Use nencnil eir- 
eiilalion frO that tin- prculuct* oi tligeuiots may \k. dealt 
vi-iik This i* aehievf d Uy iiM?ani of a siTuill Secondary 
pottfd cfu-ntatwn. I'hc sufwrsor nod iiiTeKor inr^n- 
terir veuw join behind Uir patirreas fo form a mail] 
poftsil iftfiit wliich also drains the s(ioJii3ch and spScern. 
TliLs portal trunk then ascends fietween tlic layers of 
the lesser omen turn lo the liver, there giving a branch 
fo each lotic; in ilic omenttim it ferrms a cotnninn 
bundle veilh the bile duct und hepaiic artery. 

After the portal blood lia^ pas^ through tJic liv^r 
siiljstunce, ii nr^iUrTi ihr general venous stream by a 
number of Utile ht^putic i ^hu Ofieuing directly into ilue 
^Tiia Cava as it lif'i ill contact witlj the I tack of the livf^r, 
jiisi ticforc lu pnssf^“ through Un? dLiphragm. 

The itiaiii lymphatic drainage from tJid abdomen^ 
uicluditig the bclcaJ vessels onryincr digested fat from 
the bowel, is into ^ sniaH vessel, ihe ciiUma chylit Jyiug 
between the iipj>er purls of anna and ven^ cavn; it enters 
the thorsj! wiib the aona to iMreomr the ihoradc duel. 
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‘M'hich ii testified lo tm^rl rii;la wp lo thf? rotir cai (lu- 
iiccfc on I he left sidr Ijefoie dijuilixirifiiig its ooitlctil.^ jjtlu 
iho YCiiOu!» cireuktioik 

PattcfCAs. 

Thj^, the B%vec!f»n]4tf, is a t^ofip solid, 1f>lttilated ori^vm al 
emhtaced in the coiicavUv of ihc duodenum 
ai\d stretctiini^ iransvprsrly arroh^i ihe |icpsEerior 
iniii4fi 1^■all ui^ grciit vmrk It h rjiiTTposed of 41 
the Lirgp rounded ri-^ht-haivd i-vtremityi cJcwcly packed 
Into the duodeiiJiJ curve: .1 rn^iftk ccniiifrctJn^ the kind 
die wliieh strcidiv^ rij^fii .iirttiw the iiiidlinc to ihr 

left <idc+ jji fmoL of die ve-t^asli ujitl ihy iipfirr jian 
of the left kidney; in id a litiol iail^ tunuMji^ up tii reach 
tile Kiium of thr spleen. 

The pariere-j^ U an importunt oi^Lin, Uith of cxn^nkil 
and internal i^cretion. The *^xnti ftat /rci-fXfow* the jxarih 
creatic jiiice^ aidfi in digestion of cjTlJohydriiicf, fau and 
[irotriiii; h i* disrhurg^rd through tlii! main paticreAtic 
duel into dte second pan of the ducnJeiuim. Iliii* duct 
fonio u ecumiion ch^nid with the lowicr port of the 
comjnon tiik dnci^ so dial bile and piincrraiic juice ate 
diKhiiTgrd litnuliafieoiidy wbch ircpiired, liH: opening 
being kept eloscrf hy u ifplmjetcr f^eivirern tTHruk 

Tfie. Jtiirf'f s^£firliaii, froju ceitain isknd^grou|M of 
cclk is imutm, which jkiiscs dirtctly into the Uhod 
stream and b esscniiaJ for the proper utilijtattotj of sugar 
in d^e fiody; dchcii-ncy of this secretion 1ft the cause of 
dial Kies. 

Platt" & sliuvrs Jhjw dir jniperior nic^entcric vessels 
emerge from lirliind d^r Ijody of ihe panmtras and then 
pa.ss in front of ii^ head lo enler the mewntriy of ihc 
smidl Ixnvel. The spUnu arUty rtim in wavy faihicm 
along the upper liordcf of thr organ from the cocliac 
branch of ihc aorta to thr fipleen. And the lower paiti 
of portal mn, hepatic anr^ty Hjid common bile duct an? 
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all in or brhinU ttw ^uliatiinci: oJ ilir hirjd aiid 

ucck, 

Kldne^/s and Ureters, 

The kidiif^ys are rcspotmhle for the rcm{>vai of w^itr 
pTwJiiCti and excess waliT from the hlood furoufhl to 
them hy the ^reat rmal vessels; arid the nriiie they exerete 
into ducts, the which cairy it to the 

hladdeir. The kidney^ lie otre In each pumvertebral m'«J. 
dourly applied Ui the pmUTLiii-alidoinitiaJ wall. They are 
mimdi*^h l^ai»-<l!ia|j<^ii eotjvcx at dieir mitej 

Ijordrr* ^iiid concave wlicic tlscy lace llir inicilinc^ with n 
maiii bcwjv and upiser and Irnver pole5. Perched on iVic 
up}>er like u little hdiiict ift llie iupt^renal ji^land^ an 
orji^in of intcrriat secretion. 

llie kidrH:‘yii arts radicr fiaitened orgam. lyinK nhfifEudy 
with Uic upper pn^lc rath ft nennr tlie rniflHrjc; and ihti 
^cnera! Ifrvel of the rit^ht kidney an iiidi or tnorr hiwcr 
tlian the Icfr. owirti? to the greitl liulk of die m ertkaiiginv 
right IoIkt of the iivsi, wliSdi, as wc li.ive ^cetip pirditcOr 
a dinihir fhffrrejireJsetween the two flexiirrs t^f the colon. 
Tliijv^ while the Icfl kidney rc^ on the elevcniJi and 
Lwdrth riUi Ijehirid, ihc <i^^ht hi t'oiiKict tmly with the 
twelfth. At diG jiiidiUc uf tlic concave nicdiul IJordcT is a 
fititkcrcd dcpresitioor tlic root of the ori^n or hitum, 
wijere tJic artery' and vein are attached iiTid lire ureter 
makes its ex IT 

[jongiiudinaJ sccdoTi f% 105) show the or|j:m u> have 
an outer sc^lid salmAixoc enclosing an inner cavity^ die 
r#Ti£al prims, whidt collrcl5 Uie nriiir as it U formed Thi^ 
renal i^uUtancfi has an nil ter rind of aifrtrr and u dwpef 
mrduU(7', and ihr laUrr U arraJiged in pyramidal masses 
wlioav apkts |iTi>ie4;i tnto little bays of tlic pelvb called 
thr salycts. Tlic mjcro^copic mnat iiilmle^t in which the 
oiiiie is formed, discharge their eoTiiCfii ai the lips or 
papillas of the pyTamids Inio the renal pelvit, Tlie pclvb 




iuelf i* partly wltlim ilic kiduffy—the Intra- 

renat porlion; iUid partly emergci til the hlluni nA the 
extra-renal pQitiori taliccome conLinaouji with the yreter 
at the pdvi-tireicnc junction. 


L Kidntf 



104. Tlw t-'iaurr 

The kidney has a uxtgh mic capsule which fontu the 
gltttenmi^ outer lajitiua:; ami lies enibctdijccf irt a much 
loomr and more volnttiirious false capsule of perinephric 
fat and fascia ill which it glide* tip oikI down with m- 
(linitkim It h lifirnilly »j|iplicd with nerw and coni' 
sequatiily if verj? ^wiitive to over-dtitetuion if tilt firtse 
exit of lirine if oLatmeted. 

Since the kidir>eys lie on Uic lowi?r ribffc tiicy are In 
relatkin to tfie towcil part of t!ie pleiinU cavity of the 
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cheM, wliicH tlic Isack of the uppcj pqlr, 

fcpir^tcd anly hy (he lon^rai fibres r^^ Uie dbiplErAgiii: but 
ipoAL pf ths ofi^ri lies otu ibe psoas lUid t^Uiwiratus riiuscles 
ln-liirid. Tlie other rebdouii luive already lieen toiichtHi 
ori^ and differ somewJiai en the two sides, 

Riffht- The right lol>& of the fiver w m fmnt of most 
o^ ihc iwncrior surface j the scrond part ihr duisdeniini 
lies Iwforc the hilum' the hquuk JttMJrr of the colon » 
in fmat of tlir pok. 

Ttie Uidy of tlr paiicrea-. etwes the tnidilk of 
dte anterior fuirfsice: tin: Jaltrr fonu^ [jart of ibr 
lied. The ipiccn w applScd to the roiivex outer 
kiorder^ and the S|j]cinic finciuc of the colon is in contact 
wjUt the lower pale. 

Tilt ilic ducts of the kidnc\i, begin at the 

|jdvi-iuctcrk junction in the hilum of the kidney; erociigc 
from behind dir renal vi'ssch; and run tiblk|neiy dowti' 
ward aiu! iikward on the psoas muscle liehiiid tin- parietal 
jicrtloneuru^ ReacJiiug the fjelvie larirnn they crtias in 
frofil of lite cemunon iliiu' vessels, mu down tJie iiide wall 
of the true pelvic anti fnidlly etiiei die hlaiidcr- Tlicv 
arc hollow iuIjca, soiim? IU inches Jong -utd one- 

si Htb of on inch in dianietnr^ down whicli tirine is pro- 
|icl1cd in guiha by regulai' waves of coinraction* or 
peris iah». 

The dlnphragm. 

Tlic chief niusck of rrapiraliorn and die inost \mi^r- 
torn musetr of the body after Tin- tiimn. We have seen 
iktAi it forms a partitioTi, |Wit mnscular. part tendinous, 
Itf lwccn the tiionick atsd ^ilidouiinal cavities. Jt 1ms a 
right and kfl inusciiUtr rising Ugh ifito the tbornx 
and separating the liase d 1 cjidi Jung from She alidorniimj 
viiCerii; and there h an intcrniediaie flaticr rnurrtf 
l^ndon, on whicli rests the heari in the pericardium, 

"Die muscular jxmton must oUvbusIy have a mimlier 
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of fx>iiy djJTL'ri!iii pbijits opouhil ilic piTrip1«riy 

of iu lower attachiiiont^ Tlnu, in fronts It arwcs froiii 
the back of the jcLph^teniiini; jki tlie sidtfs^ fjrctto tlic deep 
aspect id ll]f? lower riVis; ajid in ilic rtiidUiic poiiitrmfiy 
11 i?nim inro tht; foniiAUon of dtr upper pari of the 



Fai^ ID*)- Kkqbkr AfM-t 

piiiienor afnloTTiinal wall Jiy' arising in !wt> tnuicufar 
pil!jr>: frmh ihe of tlic upper llutr lumbar vertebrjE^ 
furtiitiig ilir of ihr. dkiphrs^gm {fig. lOD)* 

There an: .^venil aperture for ihe po^dng 

thorax and altdomeu. Thr rtt^fik ap^^rlur* h 
wfirre lliiit vesel li ejisJuiici'd by tJu^ ivn'i crura as they 
cross ill fmiii id tbr Ijcnly of ific iivelfiii ihorack)' ver- 
tebm^ Tlic oti&ph^j;irtil upmun' is in tlie muscular 
siauce of tlie left doinc At the level of liic teiidi dioracic 
Ixxly. And ihe openings for tfur inffrior taifa lira in 
the central tendon just to die right of the midltrte At Oic 
tevef of the ninth thoracic liody. (Plate 64 

If tnay Ifl" tneatioiiett Irerc that there are occasionaUv 
conF^tiiial deficleucifs in the tniucular mbitance of iftc 
l^rtidoti, AS defu bfitwt^ii in cUffert’iii hm«l:i of orrgin- 
Tfiua tJirre may itc a pp lictween ilernal and ccstal 
atLachmefit.1]. And wficn tl^ h <0 «mie of the alidcunindf 
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vbctm—tic iiMiacU, liver or iinail bosvrl—iiuy Jicrnilrtte 
iNtctugh iini! Jic in ihc thoracic ci;ivky m contact willi 
lung, IT^ii k yt iliiipliraf»initiic Lerni^p jjid it is commtMier 
oji the left side as ihn Iiukk df tke rijjht lDl>e of iht' livner 
usuDJIy i^revciiKs sucli dkpbccmeiiL 





the pelvis 

We have alrejidy lh:u llir lo^A'er f^dflinn nf llie 

innin aljdnmiital oivky i% knmvti as the pelvic luvlty; 
and I hill the bturr J* iel ai such a baekiA ani tneliiiiiuoti 
fnatxt iImt vrrtic4*l ilvat it fi>fTii3 mtlwr a sepaicite cniu- 
fwirtiTiefiip nititouHLi the arc freelv ooiifiiiuoiJi iit tlie 
pelvic in tel (%. AflJ. 

The cavity is formed by the iKisiinsliaped arniiige- 
iTjent of the Ijony ficivis thr fonnod by tlie fwtj 
iiinoiiiiniite bones at Ihc sidfii and in fronu stnd the 
saemm and wccyic l>chind; a ring whidi is initqwwed 
lielivecn the Icmer ^piiie sjuI the legs (figs. 23, 24hTbe 
lK>ny pelm falh naturally m two pjirts (figs, lOfl, 112), 

(i) the Uic shallofW edgea of the Ijasin 

aliove the pelvic bcini on c4ich side, i.t, the riglit and 
left i?Mic which arc dotlicd bv the Himm muscles 
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mid Njppan the citecudi jitid [>«:Uic cobri mjMUvely^ 
(lij the im# the deeply-emdo^d poriiofl belnw 

the ptlvb brim, emitiiliijng^ ilic esaentml jidvic orgiim. 
Tfie true prlvis h wliat a umajjy itteanl by die Mwrd 
in gtnemi mt jmd our further remarks will 
apply to it ubrie, as ihe false pdvis merely forrm on 
each ride the floor of die abdoiiumil r^viiy proper. 
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LO^., Ths frtimlr fpoinemn. 

It has an iidrl, an a cmnly^ and a fh^ri ia 

boundaries are only parliiilly liouy ai^d arc rompfeird by 
soft ibvnes—mujiclet, ligaments and membrarjcs; and the 
Boor is composed cntiTely iif $ofi 
The inUf faces mmnly forwards, arnl only slightly 
upwards owiii^ lo the markr.id liackwanl melUiaticKi trf 
ilie sisctimv Its bouiidary is ihr peivic hdm, H'hleh is 
seen from alKwie to Ijc licart-riiapE!d, widi the pmjecttng 
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upfN^r fwirt of the ^licriifTit ihit prr^rriOEitory, encroaehiiij? 
tioniitJcralply behind and tJie obtuse ujigl* of the pubic 
arch meetui^ at tlic symphy^^ front (fign;, 23* 24). 

The cairity iJi a conic:ii Cflftiil, much detpef posrtirriorfyi 
ttg widh arc: mt^rwHy^ ihe back of the pubic sym- 
ph)^iA and rami; t 4 it^raliy^ die peliric afipccis of the iniio- 
rntimce boEiea, with the oljtijralor foramina bridged actwi 
l>y tile obturator pqeiTibrancs; and pi^ititriirrtyf liic antC' 
rior surface of sacrum and cocc >ti. IhuiV walk a/r 

VTjy incompkte ami arc lined by variinis iiiusclf^ by 
[idvie and lo some ciii^ni by I he pelvic perito- 

neuin. 'Ilir principal c3ontcm-<of the cavity arc die pelvic 
coton and tlic recturii on tJir [n^n^rior walk in liic iioilow 
of the socjum; and the bladdcj in ffont, immcdiatcly 
Ijdiind die symiphy^Li. In ibc woisian, ihr uicrus and 
vagina arc interposed between rectum and IpUidder; in 
num, the bladder resu on tlni prostate gLmd and semina] 
vesicles, 

llie outlrt is a diaTncmd shaped ^pace when seen from 
below. The four bony pdnisof she O arc: .micrinrlyT 
I he symph’j’sis: at each tide, tin? brlujil luberasky, and 
[KVStcrbrly, die tip of the coccyx, tlie lowest part of tlar 
spinal column. Hie two anterior limbs of tlic 0 
liony* the ptiLic ardi fomved by the inferior ]ivitiSc rami 
nwirmig up to die lymphysis; ihe two postensjr liiiilw 
arc liganicntiOUS, die sacro-tuljCTOU* Hgamenia spanning 
from sacrum and cwcyii to ifthbl tuberoiiiies- 

dUTereno^ In lbs bony peltfs. 

Tlieu; are more cili™ii’^ than in any other bones, iw 
ibe feimk pelvic hiw io allow the passage ot die tKitiv's 
liead in the proc^ti of birlb or jiartuTidoii. As a resitli, 
it is roomier ilian die male and shallowisr. The female 
pelvis iias its iidc wrdls more vicnicd, die like fossa: arc 
idmllower, the inlet is large and nearly circular, the 
sacriim js diort ami wide and pmjijcts kit little into ihe 
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pelvic cavity^ and llic oullcl b the pubic arch 

ronTiirig:ai3 abtnsic atigle, wliile ilip coccyx b usually very 
imjbik. 

All ibcM cfinracterN arc newwd in the inuJe pchis, a 
narrow cavity ^vilh itloputg walb, smaU licari-diajiird 
inlet ividi marked sacral enirraacliiticnt, a Ligh^cr bullet 
with the pubiC arch an acute angle: and a more rigid 
coccyx. 

The femaJe pelvb may be contraefrd or distorted^ cttfier 
cmigenitaliy ut from discii^ ^ch sw ikketa: and then 
lalKiur ntay t>e or lew ohitrLicted and nonna! child* 
birth cm imjKrtdbility. 

Surfaca anatomy^ 

Tilt fluly legioiL whejfp Uie fjelvit enmes near the sifr- 
face u at tEkc pe/iinfum, dtr space betweeu ihr le^ whLcih 
contains Ute extcrmil orilici^ of genital^ urinary' and 
dige.nivc tracts, Fi^. J07 slmws I he female perineal ^iruc- 
tuTC* ii5 llc^.^y overly liir. fraincwoi b ot tiic pelvic oulleL 
There h m diajmfid-slui^Hrd area of perinea! shin^ divided 
inlD two iriangh:* by a line joining the ischia) tuberosities;. 
Tlie jwterlor rfWtff conlains the opening of the 

mtua^ ooiiUiiumis widi d>r rectum dIkwc. The anterior 
trimi^U i:onMini llir- ojji-ning af (lie 
Ihc lower end of dw genitid tntet; with the tn^thm just 
in from* the urinary channel witich Iijj run down Irum 
the bladder thmugli the pelvic floor; further rorw^atdfkllb 
b die clU&tu^ the diininuti^'c female ec[uiviilent of die 
museiibne penb. 

In men, dw annl tdangk it similar, but the urogeniiaJ 
regu-ipi b very dillcmiT owing to the alj«mcc of the vagina 
anrl the prescjice nf the p^is. The tatter liuji at it* bajK: 
a cemral hnih, altached to the midpoint of the perineum^ 
mm whuJi die urethra pjiio after its |JiM$age from the 
liladder tlimugli the prewtate and pelvic floor (figi, 
lOh); ahd k has two lateral iupporling crura^ aliadied 
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Fio. 109. MidJin* Mgiiwt F«tion thr iimfe pelvis. (Afht 
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to tht aicli oti cimih $mh 1 pniivef^ng on the 

Ijulb LD fofia ihc diiifi id organ* whkFi h traversed 
lhrou|^U[>ut iU lengtii by rhe ur^thtitl opening at 

(he i!xt€rTiat urmary at its tip* 

The pelvic floor. 

The pelvii may he compared to a fuiineJ with a very 
wide the fatje pelvis wilt lac ec^uiivaknt to die 

sbping sides of the funnel arid ihc mre pelvis to ibe 
vertical portion. Tlic pelvic proper are con^ 

tained widiin the wrtioil jiortion and fki on ils Woor^ u 
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FlO. 110, HgJlEal <if the fciniik pHvh. 

muscular partition dung frotn die sidcwalli of the cavity 
and sag^ig obliquely downwards under dieir weight. 
Since it is a muscuhir partition and emliraccs the varii>iu 
ranoifr—anal, vaginal^ urethral—w^herh jtkrce it to reach 
their [wincat orificesj it fruirotinds each of these with an 
cnei^lirig sphinctedc grip. The tqivjxir aspect of the 
pelvic flocFT ti rebied niorf or Irsa intimately with the 
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partetfi] Iftycr of |>?rilon«iri^ which lines the pelvis a 
clfWtd And ii rtfbctnd over the oontjiined on^w- 
The grrieral arrarigrm^ni tisJiown m lofjgitiiiiiitjil section 
{figu. 109 and IJO); and is considerably simpler in die 
tnalr. 

In Oic mol#, the pwitoneum is neflected froni the Inicl? 
of the alxiuniinal Wall over the upper surfict of die 
Uladjcr;^ dips down In a recess between bladder aud 
reciuni ( tiie rccio*vesical pauchj and ihcn tin’ns up agnin 
<n'er the front of ihe rectum. Thu^ the greater part of 
die bladder is below fjcritoneal Icvd^ and the pros, late 
cntirrly m. 

In lilt frmtiU^ ibe pefiionmin. niter covering die 
liUddcr^ U Uinut up by tlie pic^jcction of die uterus; jl 
co^tJfs the anterior and [iMicrior lurfaccs of that orc^n, 
parsing off the latter to form die rccio-titerinc pouch— 
the most dependent pan of the abdominal cavity—iH^fOTO 
asornding agaJu Oil die reetuiu, 

111 both sexes die lower Umit of peritoncoin is at the 
level of the third piece of die sacrum; the iipfwr part of 
the rectum has a pvriiDneal covering in froni, btii no 
mesentery, afid the lower pan is tnlirely below peritoneal 
level. 

Pelvio rl^Tz. 

We can now di^^il^e die pejvic viseera Sn more detail; 
bladder and rectum are much the same in both texes, hut 
the gciiilal organs need sef^aratc discujaion, and will be 
dealt with Inter {Chapter XIIIJ. 

BladdeFp 

This is a hoi low muscular organ occtipy»ing ihe 
anlenoc part of the pelvic cas^ity; it fccri^irs urine via 
the ureters [lum the Isidin^ys, and cxjirh it into die 
uretlirj by ihr act of micturiticin. Iu slia|>e h iiicomtnnl. 
owing to the Viining degree of urinary diitensiniL but 
ii ftnighly thai of an inverted pyramid n^siin^ nn itiupex 
when, comracied and etii|ny, it Uca cJUireh wilhLii the 
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jidvis. As it dt.itciidt^ itt domed upper portion or fundut 
ascimds unto the altdcunen, in contuct with the back of 
ilw pwxeriur jdidotuiital walk and may read) as far as 
the uinl^ui m ca«s of chroJik dMtniction to tfie 
urinary outflow. 





0 «fe;em 
UrcitT 
SffirtfnaJ Veakle 


P/oslote 


Uretfira 


rio. ni, 

BUcEde^ fljjd iu tfaje maU^ 1^»h-riiir a^pvtiip 

'Fht? upjjcr surface i» colored l>y ptriLoncmiii and ihe 
iirietOT open intq the or^iri at m upper laiera! 1>y 

valv^like oblique pai^ges Chnnif^h Uiv rnuscuLir waiU at 
dw? rigfit and Jefl Tlie taperingdrpendcni 

fiortioTip the Idaddrr ttrdt^ in eantiniKMix ivitli the ufethn 
al tlie unnuiy 'fhe two uFtitmc orifice* 

anrf ihc biteinal rniraim form tlie three poinUk of the 
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lii^one^ .an unfwirtnrit rc^Qii iif tlic tiLiddcr very 
xensitH'^ to ilimuliitiniT. 

Iji tlic or^LiJi ia Qvt^riiuiiig [rnm Etfliiiid by lUc 

Ifeody of tlin titeni^: diifr tinzLbnL h ai ylicirt canal of 

only om and a Kidr inth<^ wtikli picrceii the \^Wlc door 
CQOpca imjqcdiaioly In from of llif? vaffiiiQ, In my-n, thr 
tueefc of tine bliidder rcst3 osi I I n: pronau into 

which ihc male imellna ihc for 

lUc Ttoragp of tprtm, and iht ducis conveying ^penii 
fvom ihe t«!k:li-5^ are alvo in close rebtion to the towner 
part of Uic mil It- bladder. 

The bladiliT wdl I* only fiortly fjcrhoneal; Uicie u a 
thick inuscubr coat and a inuccrt;il LMug wliif:h k ridged 
and wrinkled when die oq;aii b cDninidttcL mviiig to the 
ihicJt mpiired to ficmut dtslcnsion. The ^n^t>llJnTary 
ncnt>us sv^tetti adjusti luu^clc tone to thiid contci^t so 
limt i| relaxCi it filla. keeping tlir tfiwinri oifi.^tant until 
a ihreshpld level is readied, when ihc iension rues and h 
felt iU a conscious UT|tc t" mid urate. 

Rectum and anus^ 

Tiu* reemrn is tlic lower jxtrt of ilie large LK3f>vd; facecs 
enter it from the pelvic colon arid reniaiu dtcrc unlil dis- 
diafj*ed by defaecotion. li is some ftvc iudiw long, 
begins as thti oonlinuatioii of the pelvic colon at t!ie 
middle of the sacrum, and conforms to the hollow of the 
sacraj curve m Lu coune, finally turning forward at the 
level of the coccyx to Join the ^tnai rauni, a ^hort wide 
ji^issage one and a Italf inchei long which beiids iltarply 
backward to ofien esttenuily ul the anal orifice. 

The fvctutn Iiaa wxvy course from side lo side, iuid 
tfs lower [Kjrtion or ia capable of oomidcrafili; 

dislension; livo or tlirce vaivc-like fold^ of mucosa project 
Into its Jumc-n. C7idy die upper portion has a peritoneal 
coat, and that only on the front and burk sides of thr 
Ixiw'dL the main pari of its wall ri Icmgitudinal and 
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FifVr 112. K^tiiui^ □! peJvil la ihow tlic rccciini mi^iJ: 

imit. Nulc ikc dLninA'tkpn between tme afui tal^. privbu 
lb(? kiwr luiUt qT iJw l^rrlEnfitral aJ^tle-«4C. lAfiCT 

ducuCor tniude, £ind tht lirwcst part of tKe Latter is 
lliirkaiud JA A pgwcrrui riiisf gri^iping ih<^ iUioHiectaJ 
juncUotip the if^hinttrr, 

ITir aiuil catwJ c also widely dUlcfuiL>lr for (Ims 
of fm^ccs; ita wpp<fr part is lin*d with muccdji, hut the 
lower half inch hy LnluTiiiHl ?skMi ootittiiuciui with tfuii of 
ihc perimrum. And iitiin«lbtte]y utidor the peri^anaJ 
skioj ciicircLlng ilit orifice, jt another dreubr musolc, the 
£xUm£il fphinftMT^ Both sphincters are normally dosed; 
m ihe act of defalcation iLey relax, the abdominiil wall 
lightctis and voluntarily raises ilie alxlominal presntre, 
and the rectum h lifted up over iu contained farces hy 
the muscular fiuor of dio pelvis. 
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Other pelrio etniotaree. 

The urettfii ciuss ihr pelvic hiuii by ovrr the 

cammon iliac wiascls; travel dmvn I lie sitie^^'alli at tlie 
irM pdvis UDder ihe jterilOJieuni, a couple of iuchet 
away Ftoju the rtclmn; and ihei' inwanl and for¬ 

ward iu a wide curve to reach ihc ati^e of the bladder. 

Vewele. 

Tlie fornnic'rt iiiac wsseU paw downwaith ami out fitiru 
their fortnalwit, aitd divide ai the level of tlic lumlto- 
sacral joint info exlemaJ atuJ intcina] iliac branches. TIic 
gxlfTWit iliaci ctMiliimc tlic tame course along the pelvic 
brim, tOiicUicr w-itli the [Moas letidon and ilic femoral 
nerve more laterally; and pass benealh the ingiitnal ligri- 
ittcnt to emerge as the femoral vessels in the front of the 
upi>er |)artof the thigh. Tlic mftr nnf i/r'ijf vessels descctid 
sharply down the sidewall of the true pelvis and hreai 
up into several brarndtes supplying bladder^ rectumi at id 
genital orgsins, 

NorvM. 

We liave already noted the fumbar piexut on the 
posterior abdominal wall, and this is continued in tins 
pelvis as the facial ptexus of iiene foou ciitergiiig from 
ihe foramina of the sacrum and tying «« tin? posterior 
wall of the cavity. The ittain hrandi of tlie luinhar plwtiLt 
a the ffmarai tien-t which accompanies the psoas tencloii 
and oitemal iliac vessels to the thigh; and the main 
liTantJj of the sacral pT«(ti» is the feialie nemt which 
Imv« the hack of the pcIvU to tfinetge in the deptlis of 
the buttock behind. 

The sympatkttic thaia it continued down from the 
xiLdomen to run on t}*e front of tlie sacrum and coecy*, 
ending as a single fused ganglion on line btter Ixuur, 

Uterus, uterine tidies, ovaries, vagina, prosuite, seminal 
vesicles, testicies and their ducli^ are described in Chapter 
XIII in detail, w otuinexioxf '“bh reproduction. 
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TIIORaX 

Phji ibor;ix ii a tyimfiltie aiid jHlfiCfHt 
coiilHiriiiig iltr bftari and Tuii^ lU apparent «-y(inflrifnl 
>Jmpi; B ilJiisary, and due tO the upiwf projeeikm of die 
«hnul(lct; nn e*ich side; when ihcst: arc rtTTiiovt'd (fig. 11 3) 
it b »«ui !ft lie eonical or limTehfthajtnl, with a 

tial'RIW 4[»Ot 

Bony iralL 

In iHc midtirie Ijcrhind anc die 12 thoraele \T.TtEbrK of 
the spinftl colitiiiii, and in ilifi midJirio anteriorly lie 
hreari-liwte or sterrmni; lictween tlwm are the enctrclltif; 
rdo. Note, in ci^psrctinn ffig* 116) the psnivertd'j'mi 
reerrs on each lide of ilnr sptnr doe to die backward 
curve of t!ie riU before they Him fnt^ani. 

Ribs. 

There ate 12 pair» t>J ribs^ Krpnoiicd bv the irUtfeoml 
f fine ft which rohUin (he tuu-rcmtal niuwlc*, ricrr'cs and 
vesAetv Tlic ftnt ^cven are rrnr ribf, couipleie rint^ fmni 
spifir to tlrriiumt the einhth. ninth, and irmlli an; /atsf 
riir, nut reudiinR thr ^irnmut hut limiing up to join the 
lihraTHwetuiid the ekwnih and twelfdj aredinrt (toatin^ 
libt ciidini' in frtr biuitt contcal ends, ettihedditl tii the 
flank tmuck* of I lie alxloiom. Tltc first and twelfth 
ribs iiTo ver>' shim, the intermediale oni» reachint; diuir 
ipeatest si«r nt the Sft’coih and eiyhih, no diat the bamil • 
onitmir of the chest sbpes away m aipiin ulwc and 
lieiow this level. Each rib aim dopes ssMticwliAt dirwi>> 
wanis, its sterna) riid lieing lower duiti its venebraj end, 

EarJi rib poursse* u htad, articulating witfj the side of 
die vertebnd body; short nrcA, lying cm the transvene 

rnn 


TH^ T 7 COVUX 


m 


prtMxn of die a which niiut iwck a Hitic 

mid them cfiiinK^ direcdoti sharply al ih** ftngir to swiiejj 
forwards; aiul finally ih& icuai cartihj(^^ a gristly rod of 
one nt two Jtichti coKirtPCtijig bdny rib to ^tcitioui- Thn 
framework Ls u litUe deficient l>cIow" aiitcrimlvt v^'herc llwe 
costal arch k fonrued by iJic n^ht and £c(t costal iiiar^Ens. 

Tlic fnirrcpjfrtf jpa^eSr arc filled by layers of mufwric 
fjeiwccii which the intercostal vessels and nerves encircle 
the chest, giving branches in their course. One nerve* 
artery and svin occupy each si>acw, a gtjod eKiiiKple of 
the pattern of jegtriciitadon ([k ll]- 


Jtm 

Alb^ 

ij^if 

ii>ia Mu 
^ubi 

(MJ ftealfiit 
AiN 

Fji]- 113 . The bimy iboncic ca^n uttfs frwn in front 
The or Lraait-lxioc is d.iggcr-skaped, with 

thrt!« main Uppenumt h thr bnxid Hat tRonti- 

frfiuRi. to which are attached the iiiiior ends of the 
clavicles arid Tirst ribs on each side, tieliw thb is tlip 
main ftody't a Wat hone o( two compact byers enclosing 
s|]oiigv Ixine and red mamw* with dw costal cartiLigA 
attadicd on cither tide. And itiferiorty b tfie small 
jiointed fnphittftttumt already citeoiintercd In the upper 
port of the alidciiTunaJ wall. 

'I'he tltonu hft* an inln above, through which the 
great vessels ajid iwrwB pass tip into the neck, or out 
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over tile upper siuface of the first rib Into (he axilla anti 
arm. Tfie ifilct ia narrow and clearly packed^ only two 
ajrd a half inches separating tlic back of the inaniilirinin 
fcotn the front of the spiiic, with the first rih* on cilhrr 
tide. The tnosi imporiaiit struct uict traversing the ttilet 
att! the Ptiafihagiti (gullet^ (ftietiftt (witKlpjpo}^ certain 
nrrpri, .ind the great arteriis and vcim. Tliere is no 
iijferiot outlet as the ihontx is scaled off bcloAv hy die 
dkplirajipii. 

Respiration. 

The pufpoie of ittspiratioti ix to draw oir into, and 
piuili air oul of, ihr Itmgs, In inipiraiiont the ehesl 
tavitv is cnlai^edand air enters; in rvpiraliDri the revenas 
occurs. Respiratory inoveinenls are Itolh thoracic and 
alHlotjiinal, though cilliet niay oeeur iejiarateiy. Its 

N«l 



Fio. tl-t, A typksl Hb trea ftHtt b^iftiL 

t/toracic Inspltiitton, the sternum i# lificti up by the 
elevnsipn of the ritw which come lo lie more bcM-i»iiiijiUy; 
and both tlie tiarssvcrsc and aniero-posterior diarneten 
of i!ir chtsi are tints incrensed. In abdominal iuspira* 
tioji, the diaphragm contracts and its domes fiaiten out. 
pt^jg die ulsdonmiol organs down and Isulging out the 
alsdomi^ wall; in this way Ujc vertical lieight of the 
thorax is Ibcnravtl Tliw inspiration u an active process, 
due to muscuLirexertims. fucptraibn, on the other hand, 
Is posuve; the clial wall subsides, the alKlomiiiBl wnU 
recoils, the diaphrapn relaxes, and air It dds^ out of 
the lungs. 
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murkin^ i4 mncf pirijral tn\ma ui ihr rtunu 





ffntprir 

N*i«« 

«lfT£r^ 

l^mPfBl 

liVlF* 


^arfpnui 

MwiCN; 


%itt*um 


CAti 
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CoiiErntJi Ikf ihi^ r^lU f^rfrin. \<^lr thr ft^mnnil ^e^rvf aiiil 
v«^k ihr AwaitiU^ listisc Ic*, aud djp Pl^^rnEuLu: * onfc i4HinEH.l^ 
iii!^ ihr it?^lii Ir in Hp'wnvtiinn idili thr Jilirlftnirn. \rir^t 

V\JkJ V. 7 
































^tfur iturktl»^ ^ ^Itl anrtin thr iinrli ah I hr f^hl 

<kJr, 
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Hitff 

Cmt -vtaoufU 4 jm 4 tJr.r\>f^ hn itirir i~ui^rv rnmi iruiiJi Up 
lh>th prrTAr^l niTiiclr* linvc brcxi nrnKkvrtl, lAl^cr 
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ThE mit9€leE of tb^ trails 
Ant^rioT. In firmt, the chcjii w«|| is coyrred by the 
Urrat moss of the m^/nr, lo Hhicb wr hr^ve 

;ilreiidy referred hi coimexlon v/iilt ihr aril Arising; 
fnmi ^trniuiHp cbvirl*- aiid rilh, ita fibres dnnyurge 
laternJly iit rhry Are iixHerU^ into tin- tipj«*r hurnenis: ii* 
fuimrtfoEi is addiiiTfiDiE fif ilio urni to ihc lidi:. A itn 4 iller 
ffcclotaiii tnifioi Ues mider covci oi Uir loiijor, arl'^h^g 
ftossi three or fimr rilw auiJ iit^TUid into tltc comiroid 
piueesi ^ llic srA]>uhi. I n the louver pan of the chetNt waJh 
same of the afnioitiinul xiufsclei arc Lxttsichcd to the riiw ; - 
tliir re^iwj neat Use midUne^ and Lhc obUrjuc Timsclcf 
iiiorr kiCcmJiyi 

Pmtrrior. arc jhm'tl IK fiff. 115. Two grcal 

;^i|>erfieial diectj of niiLwIe ate tfie alKtvr and 

tutk«inii^ f.H“liiw. Tfir uapfzim b a iriungubf 
With ii* IilIsc iittLiriicd to lUe spirnau pn?ci??$cs of dw? 
dioi'iirk vrrlebry^, and estcficlin^ wp Ihe Uiek of the 
neek as far ^ UiC oceipital rtyn^m of I hr skulL Tlic 
muLScle n:im^wx rapidJy as it cotiver^^d? to ils in^rtani on 
tiic spine of the ^apub mid the hwek of die ckvicle. 

we have seem it» fonciion is in rotate the scapula cm 
ilir chcMt wall fblf’ -55{b)Jp and tints aid the cimx.'ement on 
nliduccmn at the shoulder joint- 
Tiir. laihimut b soiixcwfmt civrrkpi^ liy the 
irajw-nus .iIjovc. Lt mkiiiaiei fmm \[w lower li^ratcic 
vrriirhr2e, dmt fitxin the Jundiai- ipine via a deme xhfUrt 
of lumbar fsifK.b^ Anti im fibre* pass away atud up to 
iti^crted into the lituucru* at the same as the 

permmfts inajm” like that nau^clc. it adducts the amii. 
Pkiciiijg^ one^ rinj^ers m the aniipti, a thick mvt^k bomv 
d.iry is fell l»th hi from and liehiniJi the one in front, 
the anterior waii of the itxtlbt » tbr pertorato* the one 
heitinci the fiostericr w^all, b the Intisaimm. 

Under covct of the supcrftdu! ficJjind m ikr 

rreetnt which grtHj|vd Iti^^iher fann a 
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tliick noimdi^d finally atfdtrhirtp* from witill lo sacrtiiii OJi 
cikch *iik of ttic vtricbml coluimi. It gains atmclixnutit 
to th(* iliujti^ vuridbrae, ribi arid sieull, at diflereiu 
and by its tonm hrJpi to umlntaiit ihtr normal f;uTvirs of 
the ipina! coluimi in tlit? ert^ pwturr aetinn h m 
extend^ stnughtim MU tht tpine> including the head 
and Twet^ 
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Fat, U5. Mmfl«c4^thiLlMMat, 

On iIm! rigtil ikk: ibt tijpcTfifiaJ muKk hyxt luu tireii rfiMiiwl 
fO‘CV|»v ihr ikrjKT f ixiictum. 
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SurfACie Anatomy- 

Antifriar^ H the ctiivicles arc iraecd to ihelr tm^diai 
ends, there can be tcU between ihiitii, in the hoUow of the 
base of the nctik^ tfw: Tiianubiiiim of the ^teniiiirL Two 
mdies lower, m the tnidime, the junction of irmimbiiunt 
and IxhJ^' of itemuiD b tnaiked by a prciminent ridge^ 
dit itcfnal angb; il ii easy to feel the c»iEal canilage of 
die jeeond I'ib attached here ou eidier side. 

ITie miiin body of die iLcmatn is jubcutancoua, a bro^} 
plate of bone entiiiij^ below m tJjc litUt xiplioid pioocss, 
wJncIi IS rather depressed below the surface m the anjjlc 
formed by tlic meeting; of righi and left costal margins 
'JThc ribs ore attacl^ed on each side of the sternum aiid 
iirq heit ninnbercct by first locating the second rib> iU 
indicated, and then ennxiLing dc>wnwardsi for die inner 
ends of the first tih lies so deeply beneath llie davicla 
that it cannot eoiily be felt Tfic ribs are i^alpablc wdl 
out inio the side and rven roand to die fpiiw^ depending 
on d*ti Jimounl of overlying fat and tnusclc; ^nd the 
interroAtal ipoto ate to be felt as depression between. 

Itie lies in the fourdi space in men (i,e, between 

fourth and fifth ribs), but is more variable in women 
owing to the si»c of ihe btva^t^ the femafe: UfeasSJ are 
deicrifitid in Chapter XHL The beating of tbr apex of 
the heart is fch or seen just medial to the left tiipple. 
i,e,^ in the fifth Sf>ace on the left side^ some tlirce wd a 
half indies from die midlinc. but ibis again Li tncomtani. 

Tfic surface markings of die liejirt^ lungs Eind pk-urs, 
are shem-n in Plate 7 Note that lilt hmgs do *ir>f 
extend ciuift irw far fli Uie lower borden of the pleund 
cavity: dns dcK3 noi imply an empiy pkural space below; 
die space h {soiensiaJ only* compniiriy simply a narrow 
cleft li«:fe befufjcti iliaphragm and chest wall where the 
two pleural Liyeri come its rontacL Tile ajxrx of tlie 

‘ The pietirv II dM linina nirmbfanc af the chfii isiviiTi cf., the 
pertEoncum in (h^ dbiiQRuna] atviry 
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lilftlird jiHi catifriEt^ t[iu> \Ik mtvi of ill*? inxfc on r^ch 
!ildr^ and fbe tv>'0 |ilf!iir^1 tcturb racli oliiirf TjchLiiJ 
ilie s^cniuiii, 

Fost^Tu^F, 'Yhc bcifk of tbt' dicjit U oS^wunsd hy thf 
hanging shouWrr-bLudw .ibovm on riich nidr, Jimvil bj.* 
liie great futtfclc." nui^sis of tfii^ ttgiuiix spLpous pfO* 
ccise^ n! the diori^elc verlebiir iirir felt in Ihu ttncllinr. 
but thf! riJ^ !k deeply mid enn only Jjc fell by lieavy 
palpaTion, "Ilie ele^rnih and i^rclfih ribs are quite diori, 
exictiding OMtwarcb for onlv a le^v lnche?i on each side 
of ihe 

IhoraDto Cavity- 

ih^^ndc cttv^Ety divided into right and left IiaKt^ 
by a n^iw parUtkni, the which lirf in 

thi-. sigittal nudpLiur, strciehlng froiii the bark of ilsr 
itcnuiJii to tile vertebral column. Vertically, il extends 
^r□m thoracic inlet aliove to diaphrugiii bcilnwK TFit- iwo 
hutvra of the ra%-ity are comptetely Ki|}arntL% and coiitain 
the right vtnd left lumys. tlich luii^ h attached to the 
media$tiiuijii at its root nr hUtim hy its bronchus (air* 
tiitje) and hlood-ve^cUv 

Tlte divity b lined by a unooth semn^ mniihniiu^-, the 
Flrfira^ whicli facititalr^ \ht^ gliding nf the iiitig on thr 
dim wait. Each pkoral itpace b tliui^ it clns^ sac. for 
die pleura, ike the peritoinrum, b divklctl into pariHat 
atrel tiisctrut which are everywhere cniiltiiuCituu 

TFie piin£id{ ftldum cloihet tile deep Mpecl of tire ri»> 
the upper surface nf llie diapfu^gm, anti titt *idcs of tise 
incdbutlnum: and the viicrmi Idyer encloses the lung, 
ihe two Ifiycrs lieiiig cnutlnunut alotij^ the root of tttai 
ntgan. Tlic apex or dome of the pleural ?ac rises imt> 

I hr foert of (he iiirek* a lUUe w'ay above the ehividc on 
rach i?dc; and its Isase ovrrfiaiigs ihe lUf?r in ffunt and 
the itpjw pol& of the kUUieyi twihind- Ttuiugli ihc iuiig 
elosely fnlloMri iltJ! pleumJ ilinrilmlicm, it dw* not rearh 
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qultCr iU far as its upjior anci lower ILmiu. Noxniall^ ilictt 
is m actual plctiml cavity * for the two kyers are in ocm- 
taetj the lung endncly filling its jede of the tliorax, Bui 
the lung ii a very elastic su-ucmrC| constantly tending to 
shntik down and expel iU contained air. This cannot 
occur nonnally^ and a negative preKure h liius 5 Cl up 
111 the potential pleural space; die momeni dial air U 
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rio. i |6L wf die cheat lo It* rfivtom \mv 

righr luid k-A iiaJ™ by ihr ineitiAHiaal pattiUeinH 

adnilitcd to tlic latter, hy wound from without or prr- 
romtiop of ihc lung fmm wiiliin, the lutig immi:dialtty 
shrinlis into » sjubH, mlid. nirleas mass colUiwd Jigaiiut 
tlic mediBstitiuuL TltU » made use of in tltf Irvatnwfii 
of piilmoitary tuhereulosis, where a di^-aiied lung ii nsiteej 
hy the iJrliljeratc introducton of air into the pleural 
fonit wlutt Ii knovTii as an artificial piteumo* 

thorax. . . 

Tlic heart U embedded in the tnediostinuni Jtmlf, 
occupying a central pontioo in the chcit between die two 







m 
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lungs, thoypfh extending rnoir (oivurdi the Ittfi lide, Ii 
is enclosed in a fibtous sac^ tltc pcrir^ifdjiim, wbicli 
cm ihe crntral tendon of Uie diaphrsigni bclou . PLttct d 
and 9 show I lie right and left $iclefl of the tliomdc 
cavity lifter removal of the lungs; it can be teen h«w the 
iniervciiing mrdiiutjnal portirion is pricked vilklly wiih 
vital structIIm — Jiearl^ vessels, fnijcfica and oeso- 

plMgLUr 

Contents of the I’horadc Cusity 
n^e gwieraJ armngeiiKint of beart and hm^ i» 
indicatixl in figa. and 117^ Fig. 95 the thorack 
viscera aficr removal of 1 !jc ^lUerior chot waU, arid h 
uill Ijc noted how the lunp overlap iht heart ilml mdy a 
$tmlt part is in contact wiili ilsc back of the stemuin- 
Fig. E17 ?bcn^’s the organs removed from the chest, uidi 
ibe lungi lumed Ijndit io esfiitsc the great vcsicis and 
bearl; tJm fibrokU liag or ^icncatidiinij eja:lasuig the biter 
htit Iwn opctrrd. 

Tdalieft And bronchh "Tlie tfuchr^ enters the che^t 
fmm ihe necit at iht ihocaek inlet urid mtis down 
Io die level of ihe ttcnial angle, wbeie tl divider inlo 4 
r*f;ht nikiin br&f^ehui for eacli lung- In im sliort 

course it lias the oesophagus bcltindp ^|juraiiiig it fttcii 
the ^Liie, fttid die great vessels—aorta and $U|ie!ridr wjia 
cava—in front, separating it from the Ijaek of die 
ftmiutn. *nie bronchi emer tlic lungt at I heir 
togrtli^r with the pulntonory ancrics and veins: and ail 
these itmelum are shown cut acioss ip Plates B and 9 as 
they project laterally fmni the tncdiastnnim to reach (he 
hduui of the 1ung%. Trachea and hronchi Imve in their 
wall* nuinerQ^ cartibguioui rings which keep the 
hollcrtv ibuci from collufaing and maijilain a free air- 
passage. Ill the IraiLhca these rings are defkrjeiit behind, 
50 that the windpipe u semidrcuLir in lectiun^ fSee 
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Lungs. 

The Jungs arc JIglu sporty ot^ana dRigncuJ to jjrovide 
ihe rnaxiinuin internal surface area for the mterchang? 
of wc^T^cn and cartwn dioxide between air and blood. 
Pink at htrtJi, dicy becfimc IncreaAtngly blui.ih-bJack with 
age in town-dwellerSk owir^ to the carbon dcjiwiied 
from tnlwled smoke, A fine leikular |uiilem on ilic 
face indteatea tiieir tuulcrlyirig iubdivi»kra into simtl 
lobnies. 



Hmh 

V Iwnrl 4U*U prnt vesKli, f€tn ffpni in fftmi 
I sbr rheH. Tti^ twTiKi ftnrffiiilly tbe 

btiirt aiMl nruiu:i«t xn ^pw liimi 

*mji. 


Jl, Artrrjf f 

a 4^Ft«r> ** 1 


A. ^nnofTffntrf? 




i- Cist'S Arrerjf 

1 . iHWlaiW^l Arnsfy 


1 ^. tiiinni^rniJtA 
li^Cnni 




VnM Cdw^ 


fi tJpJif 


riffniWiflfrjf 


L Lviif 


E4«ij » divided into it mam Mppw and Inw^ f lolte 
by an obliijoc fissure nuwiing downwards and forwards; 
and the risbt lung lias *n addition a iliird lolie, marked 
off from the upper lobe by a short tranivtise fi,«iire. The 
lum?i are (icrmcaird by elastic tissue, and Hk actirni oI 











200 


A^ATOUY 


litis Im bectj rtferrcd lo, Wki^jt mnov^d from ibc 
fhw* they iinmedi.itoly th d iiujtrirr of lUrir 

TvoTOitil sitt. The ^^'lioU* or ii!ty pitri ol iJit flo^iu 

ki water* imk-SA rencicDpd scslld by dl«^iw. 

The Iii«g5 be free in ih& ehest+ enclosed In the vtaeeRLl 
fdeiithtp and are attached only by ifieir roots to the media- 
^tiniuiL The of each ock'jh rises itsro the root of the 
tndiri alKwe the first rib, i.e,, | inch aben'e the 
inicbllc of iltf clnvit'lr^ i he reAts on tJit upper sur¬ 
face of the diuphnntiTi ufid 1:1 ht^Unwed out by the hiitl^ 
oi iliatpuiiiiKJSL, which ^fiaratcv it oti the right from the 
riglit Mfrrai die liver; jmd, on die left, from Ihc left liiljc, 
?>loijibic1k and iplccn I he turfacif' it in contuct with 
ihc deejs inner aspret of the irlmt wall and ts therefore 
inurked hy the ovcfIyni|i n\n TIjc njurtded ptnirrio^ 
bord4^ fils into (he recesf m the side of die diDrucic vcrtc- 
htte; and the sharper afitvrhr border overl:jji.< tlic heart 
and perir^rdium on each siclr, Fttreause of the prepon*- 
dcTUiil bulk of llin heart on the left aide^ there is a 
^xtlhintirlifd canlhic notch rn the anterior border of the 
bft liing. 

The fnrdiid itirfaef faces inwaitls towTiid^ ihe media- 
idnuiij and on ii h ^ksiated ihe hilunrL ITic fdaliom of 
the medial syefaces diiler on the two sidt^ fnr dM!V lie 
opjMMied to the mediastk^al \tructureSj, whidi are noi 
anruiPiged syjtimeliically. rbl« B atid ft dwv tnewe 
c!e4irly than words the geiieraJ piiiern af these a true tnnrf, 
w hich fi poke deep inden Eat ions oei the hmi^. The imnn 
difFerenPCi arc ; 

(i) the curvature of the arch of tire aorta over tlii‘ 
Jrf( hmiiehtti to the !cfi tidf and the jiromincjice of iJn! 
dc^H^endlng anna 00 rhf- lefi ikk : 

(it) die prtsriire of ilw MkfKriitit vm\M cava on the 
rigluj 

(tij) the ritjht-sidrd jiCKtiiicui of the ciev)pltit^t.ii 
hekiw. 
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Internal ttrucintt the lun^s^ timD brnnctim 

divido Into A branch for cacli lobe and thc^ branchy 
divide arid subdivide with in the lobei into a ramifying 
brondtial im of fine brondiiotcsi all these f-ubtUviaatu 


f Ml. I IflL The Wcipir*rojy pqmjipfs- 
are accampaiiicd by coirtrq^ondifig branches of the puf- 
moRar>' artcry^ and Each bionchiote ultitEiately 

endi in a cfusCtr of tiny air-filled sacf or alveoli^ aiMj the 
gascDus iiitcfchangc ocrun between tlieif contained air 
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;iiid In iht h\ood nf tilt c^iullarits whidi 

tliii uIvcnlL E^th luitf Iti^iuli! if fSdmpo$4!!fJ nf it 
tcnnmiU brunctncilt ajid iu mr^celK aful Uic lung h ecm- 
positd nf uiillwrif of Id^ulet btnjnid tf^etlti-r by dLUiin 
coti licet iv’t tksiJe. Ncjte wl it teas arteries UiaaUv 

convey fresh oxy^enaicd Kitnod to an orj^n oiid veim 
renw^e nak blond with rxo^ carixjn dkcculi?, riicw 
coiiditirins itTt rrvriiie'd in ihc lump. Fdt^ ainre it. iJi their 
funcUcm lo ihc OTygEnatimi of the hlood of th^ 

whuk ^widy, the lilm>d hnitiylu m ihem by the pulmonarv 
4itejy ii leiiily venough, whSk tiuit irturnw! in 
eirciibtiijii in ilw ptiUiioniiry wlm in freih arhdj ^rterud. 


inttnenfrituh^ 



JUffil 


Cc^ronQJ'ir 

VeiwU 


Fin. ) hfan in vefiirirukr rwfui. Neiu 

ihe thkknm ^ ihe IdTi venirnle. ihr marai^i'c Kpiuni^ 

■ifHl ihfr ■.oiuJiJUy itTsedj- na fter nw. 


Hurt. 


The heart ij n holtciw nimHcataj’ urgufi lirtween 

die lijiig» io ihc mrdmniiiitim; it if enckised in the 
wdium. TliU nwrrtliraiic hfti .1 lougfa. outer fibroin tay^t 
which ii ftmily bkrtdcrd twbw wiih ihe ceiUTal ictwbn of 
tlie diuphntgini mid ^ delicate inriet f^yrr. The 

fCTOUf pericardiiun lines the fibrous capsule uiid if 
reflected ai tla* roots of the grcal vcnsela of the hcan to 
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wiver ihe qrgan i-c.^ iJicrc are parifiial and viscerd 
layers jufli os widi thq pleuT^i and fieritoneuiii, vinth a 
fx^lcntiul pericardial cavity 



UfT 


Li^T 1 

L VtrJtJ 


_R* 0 «T 

S/fwrFyCUs 


Pulmonory 

Arterfes 


Soperfor 


Vena 


Cava 


PuJmonor)^l'j> 


Inferior 
Vena Cava 


Pufmonory 

Vems 


Fic. I M tHflunun klvnwiiif Uw ilrt«»«r ul tlie eiUrr “il 
«Kit tif Ilie w»t vtsKrls »*« <!*««'<'•■ nf htwl Knw, TTit 
t> iirli( 4 ri»l »luii iw r» 0 *i*»IJy rxpiMot til laxif 

ctuoniKTf In w*^h 


Tlie liearl itself is comptwwl of four fiolkw clivtuJicn, 
tlie m-o atrui above wliieh receive filood frrnn (he (jral 
veins, and ihe Isvo iwnrmr/ri iMflov* which ntf*! h into 
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tht: lliou^b th^ airtuni and vcjitricli^ nf 

ihc ^nip sidf: cotiiiinimjGitc freely, liifiy am txHDfilficly 
shut off fniiri tJip oppodtc by ij inLurulur 
Avhfccb murh liiitkerbclVfTcn die viyntrirlf^i Ijct^vem 
the iitriii. The Ititier arc thin^wallcd dornpareif to ifae 
Hcflhf muscle of the trie If!?; and the wall of I he Id It 
vi^niriclr is f^msiderahly thii:Jter than that of the rij;^hl, 
Ori tin; surface of the orjipn ^roovi^ or sulci indicite the 
tkin.ircatinn hdwccii the chambcrfi loid in the^e g? 
run the little flMit alhimpntiaiit^ fx 7 ron<tiy which 

jiDiiriih the niii.vk of tlir heart itK-lf J!?>, 

The shape of the heart h roughly conical with the 
direcied lo tlic (eft and sliglitiy iinwnwarttt^ h* 
SisrfaTC proji^ction has been iodiciited Iti Fbte % Jittd the 
nntcrior turfare, lH^hind the .uernutu and costal caiti- 
h Inmiixi mainly by the right vfinlriclc w\h n httlf 
nf right airiiun viiid left v™trielc on dthcr lidt: TIji- 
ri^ht fx)tdrr is entirely right atrium, the kfi fjotder h left 
vciitridr^ and ihe apr?t U the tip of thi* hitler. The ffit 
ainmn lies tmUrcly hrhind^ on tlie f>i>stc’.ruD'r surface^ 
wliicii » directed to face ihe viertHirai cnlimiri^ thr 
oasophagu-i aiwl dcscendmg imrta iiitrrvciiinf^. 

The attBetimfintn of tht great voseeLa. Twngreai wins 
enter ihr rii;ht airjuiti, tlic infirrii^T firw-j cwrut .it iu ll|l}^r 
part atid the iiifarioT iicfta tava at its Inwer, I'iiia vitmns 
hhx)d flowu^ thiough the cliamher to llie ripht ventricle 
und is cxpdH bito the f^utmonary arUty Itrhjng Irons 
its upper Ixirder, gnlng to the lungi in iht two fjOrinclir:* 
nf ihU vrsrh At tht liack of the lu^arc font pulmfXnmy 
rfim return fr»h hjnod frnm ihe Inupf? to the left .irriuiii, 
whidf passes il ntl to ihc fcfl vcnirirlcL and the btler 
exf^cU It to ihe gfrat aoita^ the wide orferbl trunk wliirh 
h dir €onintencrmi?nt of the grnrraJ body circulation. 
Tliougti thr isorta irises on the left and the piihniniary 
iUtrrv on I he tigliL Ihijv re-Utiun appean! rcvrr*:cH from in 
front Iftrauttr ihr two vf^scli are .Tpimlh- itifrrlwriwi^ 
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The Interior of the heart, llie opptiiiii^ betwem ihr 

c1i:i[iiK>ci^ .ind iMtlwecti I hr w:ntric]« and Uirlr (^feat 

urtCTOft. lire gUitrtlud Tiy a systt-in of cardiac vah^es. 
Jiciwecn each atriuiq and its <x}iTCfj3[jndiii|E venmclcr ia a 
j>arachu[c4ike valve* ihe siritikda ol which arc attached 
to (he vi‘mfriculjif the flaps lyii^g \u tlte orifice 

JMrtwtcn the chAint^rrf. Chi the right ihh U kfinwti ihr 
tneuifnd vaJve^ with ihnre oji till' Irft, ua the 
with two. When the atria ixiritract the liIcKid it ream 
cailty tlic viilve-fbijM a* ii pa-wr*- ipio the vcti- 

tride^; but when tlii' Utter undergo tivcir coinraciiuti, or 
iyi/o/fj die llap4 arc l>alJoOTJcd out, the yiiv-ropci of the 
valcei are Liiitcjiecl aiuJ no bacictimv li |i0£5iblc, all the 
btoexJ bciniii directed into the prtcnal cxiti. Tlitriie latter, 
the opcidngs into the |ntIn>onttr>’ anor^- and aorta from 
the cooirapoiidijig right and left vtntridfri, arc gmided 
by simpler vah'cs compTwed of srmilunar fiocJsets^ fating 
iipwaicb. These are easily piidiriJ apaii hy (Itp: lilood 
sitrijc hut fall tngrlhrr whim ilm vciitdcle:! irlar^ in 
{iiffifitie, the weight til ihe IiIockJ column Jii each fx>rlirt 
forcitikf them into a clciio roiUiu.E and dTfseti^^Jy bJt^ckinif 
ajxy fcili}?;:. 

Great v&a&eM of Ihe tborait. {riLiici G and Tlic 
suftKfwi v^na ^ava ia ful'm(^d by the junctioEi of tiic nght 
and left mn^mirtGU each bringing venous blood 

from one arm and tint? side of the head and nt^ck. T\w 
right {niioininjito and the vena cava itself run vertically 
in it straight Hue contuiijuLn widi ihr right airiiim, Bin 
the tefi iniiotnitialc crowed fiouj one tide (o ihr other in 
from of thr trachea atid juit tlir arrh of ifp; iiorta. 

'Hie mfrnnr cnia riia from die iiLdomciL tlircmgh 
the ceniFul tendon of die dbphragni and lut< nuty very 
short ijriniUhoractc course befone it enters the lower part 
of the riglif atrium. 

I'lie mUry arises at the upper Ixirder of the 

heart from thtJ^sufumil of the left vcmtricle and twines 


2(16 









L Awchus 


Oeuphctfui 


Aom 


L 0 <me flf 

De 70 plkJf«f 

Aptrlutt 

cf 


Tracked 




An^ty 


fini ftb 

^tibtlovian 

Afitff 


Aptnitrt 
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raujid ihtf anrtii Chdl flit two vti^scU urt ntLitCfl ici the 
tinue way iiic :idjjciriit fingcTi whrii croxsed nwt Ei-iirh 
oi}4^-r. Behind die 4 inrtic AtcU it dlv[d£» into llit» ri^t 
;ind Iprt piiimajiar^' iirtcriej u|:iii:li pms- out of die ujedi^- 
stiiiiifii th(r roots of the lungjt v»lds thr corrwporidiiig 
pulmonary vrins und bronchi. I'he (ntlmmcry frrrtt arc 
1101 seen fiom ill froi>t; two on each they drain fnio 
the liack oi the kft attimn. 

AoKAh 

T^lli if t|ie lurgmt ^riciy of iht:! IxMly^ rhe iH^inriinjr 
of ihe gcrionil or $ynmk dri:!iihiiiori--iLi oppafuxl to ihe 
locitl pulmf^nufy circtiktinn, It ndw ai liic ufijMrr Uintrr 

of the hrart fiTJ'fii the ^uiiimit of the left vciUrick ;md itf 
smbacqueiU etntne k m f ollow!; r 

fij a 'ibort Jiscetsdiftg prtrUon running up to the left 
of the fuporlor vena cava : 

{ii; the porfrV U 7 ch ojrvbtg horkonially hactwardt 
in (mm of ifit Icnvef pari of I lie trachea nnd wer the 
Ml hnincfnis; 

fiii) the dticmdiffg itatfit running dcm'im-arris on 
the voTtrhral colujiin at die Uick of die rliuricjc: cavity^ 
til puT! thrrnij^h the dinphnigni where it liccoiTU^ Oou- 
linuous w)d) the jibdoininuJ aoriu. 

Branchs of the aorta From die Sinmnit of die aorlk 
lijch three ^al arLiC. On the right is die inno- 

mhmh\ which divides into the ddit an cry for 

tilt arm and the richi v^JFtinnjn ^orofif/ for tJie liead and 
neck- On dir left dsere b no iraiominate atteiy^ the left 
tuhclaviaii and ciirotid ^pTingini|t direedy from ilw atdi- 
Ordv the hiwer parts di thee peal vweh Ik within the 
ihfirax, the Stvei of dir innominalt lufurcatian beiiijf r% 
I hr itiner end of ihe clflvkrir: ihr>‘ lie clo&eiy applied to 
thr fiont and siiicsi of dir trachea. The corrcspoodhig 
veiiu Ihf more mptsrftciidJy and there in an IntiomiiiaLe 
vfin on imTli lidis and not only on the nght^ the vesset 
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ta the c^rnnid iwters' ii ihe ixiLemat 

^TiiK "^ll^ Jittlr £amnary ffrtfnri nruie from rtw 
very uf iJk noru^ hnmrtJiflicty atjovu^ ihi- srini* 

lurwr vaive?; iiirrt i« a right aikI bft ^Tsset and any 
disEXHt tti ihrsp err fatdk- unpain tht Joc.il 

clrcuJaiicm in the mixK'ul^r wM of the hrart itself; 
indeed cornnafy diiyrtw* aSw middle life tH a cntiminti 
cauRc of h tart atLackst iUid juddifti df-iiih. 

The desccndtii^ /imta ffiven eJT oil cuch side tJie 
nf nrt^ritt wliic]i encircle ihr cficsl in die 

intenx).^tyL nme that the cotrcipoiidinsf wim du 

twt rnn.-r the wnar cav^e tlirccily but through separate 
intrtvriiiug channel, the a/;ygtK vrirwu 

li cun lie nern tliat ihe aortic aich furrm a grrat sweep 
fmin I hr fretit of ilir choi hi thr twek, with an np^^ urd 
CttiiVL*xJly frum which arise tile main arterir^i of the head, 
iiecie iuid urmii, Pliue Q dinwn. ihis and ttlvi how itw. ctni- 
of the afcli liie luilnwinary aftrrtes^ awH 

veins. ;ind tlie limjieln^ Le. the vflLeting the 

rciois of the lutiB^a. Xotc idjo m tfiti PJatr a hltJt anery 
runnini^ the wfiole length of the buck of tiie utemutn fmiri 
alKH'i? dnw'iTiwaird^this it the ifiittiwi maintnofy aitci'V. a 
fntinch of the Md:»clavian in die and we have necn 
ihiil it fitdt lirlnw hy mterini; the sheath of the rectus, 
miiicle as thr 3Li|H^or rpiguftrie urterv to ann'isfoitiose 
with tlw! infrmr qngairine ctnnitig up from ficlow. 

The ardi of thr Anna nut cmly cairitr; it liackhard^ hut 
al-Mi incliuea it to the Irfu «> that ihr deM^eJuling poiiiim 
ix to ihr left of die tnidiinr niid tiearPT ihe left 

lime thsm llic right. 

HemaEnlng ivirtieCtires at tha pofitoriOF chup&cia wall- 
The or ipjlJet enie}:i the chent frnnj ihe 

iK^ck iir iIh- ihoranr inlet, lymg itninrdiairlv In front of 
the mtrlmil Doluitm; it ttavaU cIowti (hr middle of the 
I-acJi of the cavity hetwten ihe msti nf ihe Jiiiig^ to 
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trawrttf titt dbplinigm I'Klwy- It doe* iio( (ninnie a 
iimiglit craiJUie, il induiM forward Htid to tlii" Juft iit 
its pftssagTj tlie deswriding aorln to 

Itn li*v:er portion and Uir spine; and h is mort 
rlowly rrltn^'d to die right tiisiii the left Inns?. Lt is a 
hollow lutie down which food b propclledl «i 

iJtc slottiai.lt Irt' wLivcs of conmittion or p^mtalns: unlike 
niajiy otlirr fNirts of ihc boweh it has iso actons cool ais it 
entirety iiw-ay from the pkura at ihr back of the 
inrdlastiniimp For this rea^on^ any inferfion arhliii^ frnm 
a perioraiioii of this tube dccf not get off anil 

ii^ajally spreads diffusely wiih fatal fefstjlts^ 

'i'hr thf^Tftcic diut iKjjiiiii l*h>sy* aa we have seen, as ilie 
upward efinttMwatkiTi thmugli the aortic nprituTr of ifie 
cliaptira^m of ihc cislrtna chyli of die abdoiiieiti, iVic 
cltaimel I'eceivinii di|£esicd fat from the Ixwed as well as 
the lympimllc draiDage from the legs. The duct ascends 
on the Iront of tlie ^xrtclnal column in the chest, l>'in^ 
ju^i to the riphl Qi Uic aorta* behind ihe oesophggns; h 
rrcMSB to ll>e left safe at the \c%^l nf the aortk arch, 
enters the root of the nn:ik on that side and drirharges lU 
conicnis into the justetion of the left nilielaviaii a nil 
internal jiigiilar vemt. ttecaiisi* tJib h the trudn diannel 
for the absorptioti nf lat. tmy wound nf Uie duct wliidi 
disperses its conteiU* by leakage before they rnier die 
hleax] streain n?sulU iti «rifius nr fatal wa^tuigi even 
though the injury U not otherwise serious. 

Norves within the thopm. {Phnea S and 
The importaiu ners-e inirdm within the tlupmeic 

cavity are ihwe: 

(i) The I'^rtcr^J nrives* nne nti eacii side. fhcM! ate 
ihv tenjh psiir of cranial Mtvr^ which have trawlli-*! 
down the neck and ciiipicd liw ihnradic inlet. TJjc 
nght vagus nuis aluttE^idc ihc ttadtcai iicliii(d 

ilit: tight lung-niou wlicrc it bre;ik» tgj into a 
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pultaomuy frforwii X\ ^ tifi^br tniJik ^nd 

accompauini the oesoph:^^ liinHjjtjli Uir iJiapliravn>. 
The /#/i runs with ihe tnft cairotid -lud suh- 

chivian arterifts; die atch of the aona; pajtseg 

Uhbid die left lung^Twi lo fonii n sindlar plcx\i§; and 
finbhes ths nest of iis thoracic courkr alpu^idc the 
oeioplui^a iiji docs the ritjhli TJie vagi are part of die 
great piuatymp^ihttu itystian dcwil>ed at p. 267 con- 
ceriiL-d wUIj aucoiuadc regubtkm of the viscera; in 
die cl-iE^t ihuy givi! ijraucfir^ lo licartj lung? and 
ocsophai^, 

(iij rhr jympath^fti£ inifjia lie one on iJacfi lidc. an 
inch or two away from die varMfbml ^^pdieiw Tltcy coH“ 
i|bi of a chain made up of a imniLier of jympadielic 
j^angiia tying on the necks of die ritu l^eMud the 
pdrieial piriira, and coiEnrcted hy dte bngitudiiiii] 
hyinjniihrtic fibres. Tiiis chain h itonticuouta with that 
in ihf nodic aIkwc; and leaves the timrax below with 
tiff! p^iai tn 11.^1 e U> liccnme the alKloininal svin- 
pathctiE^ It alwi U |>ait of the or rrgrtniw^ 

nervotii tyjiirm and Kiuires with the s%\gui the duai 
control tif ifir vbcora- PLitia 8 and 9 shtiw »H?vTrjiJ 
brancLoi nmnuig down fmiii dte itiaiii trunk: tht“>c art! 

iplufuknic ^vfilch ptcroc \hv diaphr^ii^Tl U> 

joiiii die cocliac or aobr pluxui wt? have abrady 
noticed ^mHinding the eoinmenccmiinl of tlie ab- 
dnniina! aorta 

(ill) The initico-slal irr^rr.fp dfirived frotn the spimi 
cordp run mw)d the chest wull in the micrcosiiil sfxicct* 
with tJi4i cortc^fiondiiig vrsicb. At their origins they 
lie deeply biditud dir pleura and Jirc conneeted to the 
lyin^iadictic ganglia by little ootrununicating twig;^ 
wiiLch link die voUinuiTy and LnvoLnntary iicrvouv 
s>'sicmj into a ivhnLc- 

(iv) The phf^fiu ncFt^i arise in the bwer part of the 
neck for die supply of tlie muscle cif dir diaphraioiu 
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Tlie righl phit?nic mm down alongside ihc superior 
vtma ctivR and tbe right ^de of (hr Mi 

croe^sei the aortid arch find die left side of the hfcirL 
Both picroi die dome of ihc diaphragni and break up 
into on its under-atirfAcc. 


CHAPTER IX 


HEAD AND NECK 
THE HE-AD 


Tut SkalL 

Tkr ikuU b im inirkatt fruneMwk of many bonct 
into cadi oifier Lu jigsaw rajh}on ai tlic uniThobik fibwis 
fulling Though eompUcatod at fint sights ii u easily 
ijitdcrstood by mluctcg U to iti three c^ndal parts— 
rraniuin^ facinl skelctcn. and mandlhle. 



F», 122 , The hfiifc jjl*n oTihc ib 4 !L 

Tlie cranium b tJic bony bojt etictodng ihe brain »iwJ 
Its meitibrones»il hsiA a domed vault and a base set deep 
bcDcath the soft atructurcs. 

The facial tkcktm b aimthed to ihr uDjonSde of die 
ba^ antcriortyp and ifMiiuiles ihc iiasaj bone, maxilla 
(tjpjier jawh and otberi 

Tiw rriirndjfrfe or lower jaw h entirely ticparate and 
dung to the underude of die ha» at the tiAck by a freely- 
tndbile jdipi 
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The skult bones am mostly^ flat; in twiveral pbcea, par- 
ticularJv' the vault, they have jui ontef and inner tahfe of 
compact boiiE sandwiching; a Joow red-marrow-fiJl^d 
SayiT—ihc dipIoEn And At cemlii sitci they am expanded 
by internal air spaces or utiusff, 

Froniut 6oric 



Coronaf 

Suliim 


ft Pdfic?d 
Bane 


lambd^ld 
Strture 

OccjpJwJ 

Fw, t2J. Tbf Tiuilt of liie liuIL w v^ttejc, fiiym aiaovc- 
Tin* mult i» made up of 4 maiji bones—ftBntul, two 
narietals ami oecipitjil, Tlw irotUal bone is ibe aulstonce 
of Ihe ftMvhead aiwl o*'Cthi<tif{i the oAiial cavities m Fftmt. 
Tlw parirftfij lie on each tide above the temple*, and the 
occipital at the Iwck of the head. The (otattal tulurg 
seiiaftiles fitwital nod parietids: the laptlat tutnm divides 
the two pniictals in the midlinej tlte fewiMoid 
postericMrly « die meelin^-pUce of parietafe and ompital. 


Tfi'mporaJ 
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AMATOiiY 


Al binh, thf angJc of juficiiari at eHher end ol tlw sagiu 
taJ ititwe » a mutll ujtclonod by' bone and filled in 
wiiJi mctnbrani!', ihe uiieiiof and potteriof fcntanetlesi 




F«, J24* libUl, vnicfific vifw. 
dw (mtnrior ii dowd by ih« end of aix irwndu, d; 
uiterjor not tflj the «x;ond yvar. The vault j* vcJ 
nuIiCTt and aftttn yields u> violence without frajqturiiii 
hyiltmAY tnmimii a oomfires^bn-wave round to tii 
rigid baae $o that the btier unden,^ aJi Indim 
fracture. 




L 


$L 


Septum 
a AftojJJiq 




1. Tfvttptf# 

L Qt*t 
L ^ jrpww 


L 'M'QcnrTi'lkJtf- 


Fi(^ 124 and 125 ate antcnor and Utci^l views of the 
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whoJe xkull Note, in the anterior view, the frontHl (hiiio 
entning down at e rtxif o\’er the otbiial cacititt, lliO bonv 
flynsoc^ts; the ofwnings of the nofol cavities, with the 
nitsal bonce above and the bony natal septum sepHrating 
th«i two sides; the maxtUa or upper jat« carrying tfio 
upper teelfi. Note, in the fnleraf view, tltc «de aspect of 
the wini!i and how the temporal hotw! Iielfrt to form the 
lower fwtrt of the sidewall in tlie lioUow aUivr the chcdi ; 



ria< tAam) view el itoilL 

tlic tJuMsk bone or xygoma archirif' acma from mjtKilk to 
temporal; the martofd proem behind ilw Ixmy external 
opening of tlie car canal; and ihe ityloid procew jutting 
out from the base below- 
The BlmU bue- 

If we ftmoire the skoH cap and look in, onr view 
of the upper surface of the lja*c is shown b fig. 126 ^- 
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Note the great f&rarnitn mAj^ntim^ rwsiret tile htuck^ 
vvhene ihc spinal cord ^km^oiuca ecundnuoui with tlie 
inedulk of the hindhmin: stud tfie iiirmencHis scattered 
smaller ftframina where veinj and cnuijol iiorvea make 
ihnr cjcit and the cerehral arlerpcs their rmry* Ai various 
p!aec» the inner table \t ^roewd narrow diaimeb for 


IvffPff^ 


ho. iji). 

Thr ikuTi iMK, KCn Tran witliio, nlVet trnmval df tW ifcuil cip. 
Ili« iHfiiini^LuJ atterii!> ui^iplvitig tlw‘ litaiik tiiembranrti 
w tn&rkcd l>v wider paliu for iJu? votKAu iiiiiurt which 
flow bciviwn the iayen of the dum insiirr, the outennctd 
of thp!^ cQV’rrin (fs, 1 he hiue u divided oti eacJt itde into 
three pocltot:^ or fonar which become nucrctiiivcly deeper 
and more extt^iive from before (tAchwanti. 

Hie anitrift fatia, right in front, houvci the 


Pm)* 


MjW** fnilHJ 


Mepit» 
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bbe of tfiij limin; luuj iti 6oof is ihf roof of ific ufjdcf' 
lying ortiil and nme. Where the Anterior fossae moot 
in iJw tmtlUiK, tiny fwrforaliojn in tliolr floor exist for 
ihe upward passage of the olfactory nerves front iwsc to 
IjroiJi, 

The midtttf /oiia Itouses the icmporaJ lobe of Uw 
brain; through A rilUc opening io** hchiiKl the anterior 
fosMt the optic nerve connects eyeball and brain. In its 
floor eait be seen large fniainina for the exit of the fifUi 
or trigeniinal cranial nerve, conccmtcl with scro^tiioti in 
face and jaws and the nioveinejii of tliC iruittteiiiory 
muBcles: and for the Httry of the intemal carotid artery 
into the lAuIl. Nolo, Irelwceii [lie two middle fossae, a 
little pocket ernlxidded iti a sutall caitwl platform; this is 
the piluitaty foiso in Wliich lies the pituitary gland, shtnjr 
from the luiUcrsurfjce of the brain. 

The fMstmvr foisa is separated from (he middle by 
.111 nliliqucly-Iyirig bony ridge, the pctroiw porlioin of tlie 
tcnit>orai bone, a mass enclosing the iuiicr-rar cavity 
and containing the opening of Ihe intpnw) auditory 
nutaius for the pa^igc of the eighth [uctmiilWvl niTwe 
from ear to btain. The fimiericir fossa ii jnaiiiJv com* 
posed of the occipiiaJ Ixwe; it contains ilir Foraincii 
itUMTitmn and a large jugular foramen for the cnit of die 
internal jugular win aixoinpoiiicd by various nerves. 

On ibe undersurface of the base, on each side of the 
ftimim^tt inagnuin, ore tts'O articular proct^^ses or cort" 
dyJes, formitig a joint with the fim cervifid surtefira, 

die alias, . < l i 

Tlie matidiblf b fomied by two sycniiwttical halves 

joining in the iiildline anteriorly at tins chin, the mtnfat 
nmphym KacU half eonsbts of a liorirouial hotly cany 
iiig the lower (ceth on its olveobr (gum) inargm: and a 
tnoro or Jr?* veiticaJ ramuj, Bodv and ranuis are cori. 
necied rtl the atigle of tlw niandihie, an angle which b 
rather ohtusc in infaticy, upproaches 90'* in (he adult, and 
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ftfccdci in old AL the upjiief <Trtd of 

the TTHUMSi arc tlic poinicd coronoid promi; and tfie 
roundcxl c^nd^U which artioiLaies witli Uic uridersurfptce 
of the fcjitpor^ bone ut iho f^mpoTO-mandibHi^ /oifii in 
fnojlt of Uto ear (fig. 125J. 

The air-drimei of tlic ikull are ly accessory Ui the 
jiosH!* Le. they are exiensbirs of the luual Caviut!* a ltd 
iheir timng^ mucouii membrane flimilarly condnuoijs, 
rven iJvjugh tfke cuii]]ti:lin^. limy be intricAte 

and rLATTxrvs', 'flte main ones arc the frBT^^^^i and 
; thcTT Am ahtj a^rtain grotips deejj in the itkuli 
—^thrnoiih and iph^noidt. The mAxlLla it entirely 
loivrd emt by a grei^it cavity,^ die mBinllary ant mm. All 
these arc itiweeplible to inrtictioii derived fmm the ncsse, 
and Ijecaiue dteir tlraJimge h ^ iJojK-rfect they nmy 
j>erpt^miiie the Lnfpctioiv iii cJironic suppurating [joekeU. 
Tfip. mu^iaid air cdU^ which hout-yWEEib die niiLitcnd 
pmeess, lire independent alnicttires^ but arc often iiififcted 
frotn the middle ear. 

1'he hyofd in a Htde bone which can be fell in die nect 
in Irani, iKtwccij chin and biyiix;, civiiig ;ntnchrTicnt* in 
the musicEi^ of ihc floor of the uiDUth and the totigne. It 
has A tiny JjocJy wUh spine^idifiH bienil wtng5i 

Surface Anatomy of tho Head, 

Mo*t of ifir catertial iiirfacc^s of ibr cranium, facud 
tkeletcui nnil mandible arc cosily [jabxdile thr<nigh the 
ikirif ihnugli die Iwisc ii of course quite tnacmsliilc^ Tn 
the omnium^ the vault can easily be felt through the over- 
lying scalpj which is freely mobile over the ix>jie. Ill 
fronts the overhanging ridges of thfi fronioi ?>onet which 
arc thn upper margins of ihe <idnlaL cavttita uid Ue 
immedlatdy liencath the eyeiirovi^i nxeei in die midline 
at llir de|jrc;rsion of tlte root of the none. Tfiere are four 
hulgi'^ on the v?niU^ die fronlBi fiminfnc€i of the forc- 
bcad and llir paritftrd rmift^nca a OTiiple of inches iiliovf 
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tlic cian^ And the Knwe^i utt^essil^le part of (lie akuli hi 
the midllnc jxatrriDrly if iJic? extrrmd pnMubetntJCir of 
the cccipiLa] bonot ifthicJi h n^l*o ^ii'irvi^d at by ifaciug 
tipivards thp median fttrrtsw belwwo tlic muscle ni:iwa 
at ihe (jadf of ihr neck. 

in the facf^ the ws^i bone? are the firm skeleton of the 
upper part of the nose, tnit the softer IjuUkhjs portion at 
ihe tip U 5UpfK>rtcd hy c^utikigc only; a lingicT in the 
iLOBtril Inuelii^ like betwetm ilie two 

iiful ihu ;i|^aui h cartila^^- in fmnt^ the Imny si^ilnni betng 
further liaek out of reack The rr <trth, the diedt 

Is fi^U mriDing fictwren Ehe ort^ii and car: and 
above it is (he depicased tcinporal fossoi; in llib Eos iht 
teiii|K>r;iJ[b DiujKle wliicli shuts ihe month and ciui be frit 
to ooiitmet on clenching the toelh. 

The if the exEmual visible part of die eaii tijte 

octuud aperture being the rxi^rnitl <titditory note 

that thin channel is again oirtUiignious to liegin with, its 
bony portion being further in. Immcdlatrily l>^hind the 
ear is die m^i^rtnid processp with it? rounded lip l>ehn%^ 
ami jual in front nf die ear, below die L.ick of die 
zygr.eaap the eondyk of the inandlhJe can t>e fdi iw'jdrig 
ai die t^mp^romiindibnIfiT joint ^^rheii die rttduih h 
ojient^ and closexln 

Body, raimis and angle of the mandible are alf acces¬ 
sible, lhmll^h the coronoid pnKi^ is under cov'cr of lltc 
i^ygoma and not palpable, I'fic outer surface of the r^mns 
Ls covered by the mssj^t^r inuscter whicfi clte?ra the 
moulh, and itands out on firm hiring. If this muscle is 
so contracted hy clenching the icedi^ a small tuhuLair 
aiTueture can hr mik'd under the ikin runnijig piuaLlel to 
the jfy^oma and a flisgei^a hrcadtli liclow- tfik b ihe tiuct 
id the parotid ralivarv' gland rutiniiig forward to open 
into die tnnuili. 

The jrnip iiidudes all the supcrficiid structured over- 
lying the vaijJl. Its ikin Is profusely supplied with hair 
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and ihc ffti is a dim dcn^ layer; 

)>trneath this is a mu^le sheei which ii niosi dnwiopcd in 
(he Irontnl Rrid c]co[Hml regions as ilui fmutaib and 
occipitatis ncmncctcd hy jt> .iponcumiii;: shi^et — 

I he stretcliing wer ihir vjult. The galea k 

u;piaiiited fivm the by Infi^r areolar imiie, and ail 
the byrr* of thr scalp are wcldrd into one which iiiPvi^ 
IrwJy nvirr tlir ikull when lt> inasclei contracti m m 
taininij thr tycLruws. RctfariJoti of diese niUiKk* caniJc* 
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incised wounds of the scalp (o vvidely; and wounJi 
tilepd freely m the anerial supply K ahundarn. The 
^alp veins c^omniunicaie freely with those o# the diplocp 
tlw veiwiiis diiiiLm of the diira^ and of the hrain; lo ihai 
an CTtcrttal iiifeciion may sprend iuwaneb to thr Wain. 


The Fact, 

The f^icitd ikih b thh^, mobile and v$ucu1jj, and (lie 
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fiiitbl muwclw or muscles of cspressioii Ik immedkilely 
lic/icath iu dprinitl layer, 

The muscli^ are shown in iign 12 J* Note tlmt boih eyr 
and iiKiulh are surmundrd hy e irculur nmscls, ihe ofth 
rtf Aim 0 €uii and <?rbkutari* otii^ w^hirli: shut fhc eyrJitb 
ant! Hpn. SiJLiSl iritiiidei *iiUchi:d to tite naitii curtiJancs 
viTinliJe iht* nw atad dilate the ftostrils. Others ruiininj! 
up and dnvrn fmti llie romrtw of the nujuOi lift or 
cirpiT^ tlir?e +uij^les ^ uJid the pluiySTniS iht iicck 

ja a bioad vlifjeL which spjncrads up over the Ijody of the 
inurkijitile Lo lake a share in the coni ml of t'spnrwitm. 

AN diese nrr stippHed by the seventh ifmrtttlt crunlitl 
iicrvCy which leaves the fjosc ol I lie skull Ln front of lisr 
i^Tiostoid^ mus forwanl m Oie parotid gliind+ 4nd hreuk^ 
up into di^T-rguig fjnirnrhrt to face and *cu]p at iis 
.Tiitifrior iirutlcr. 

The muicht o/ are a icpartiie ami dcc|jer 

uipplied by die fifth cranbl nerve, 

Thry iiitliJile die mann^i^r and ifmffcjutut already re¬ 
ferred to At mfKMisihie for hiilng: and two orhers, thr 
puryf^oidu lying \t:Ty deeply on the inner lide of thf 
rauiuSk n 5 i[KiTiaihIe for ihc skle-tth-side ^iful nfiiury' move- 
nieni!i of rhewini;. A very drep Tniiurk. the 
niiu (miisvensrfy ljcrw«n ttlninh and iiiiis«tef In 
stanre of die cheak- 

Tlir pnrotid mtiv^fy lies untier ihe ikm in front 
of ilu,‘earp covering the hack of tTie masseter: and reaches 
up lo tin* iv-g*ntta and clown lo the miindihiilar angle, 
'riie fadnl ncni-c k efiibedded Tn it, and il trmliei 
iniemal fiimtid anerv und miirmal jugiilar vein as lliev 
iravTl deepry Iwtwwo the neck and ihe skull kiiic. TIh- 
fyiirond due) leaves its anlerkir fiorckr juM Ulnw th- 
^ygomli, and rum fun void m liir ntasstiier in open mto 
the mniilh hv piercing xl^bm^muwt luiiscle opposite ihe 
tw-mud medlar moth. 

Tlie olhrr ristemitl %alivary- gknd is ihn sutunaxilkry’. 
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wluch lie* belmv, and porlly iiriclrr cover of, the ansflr of 
thr mandihk; ilA duct pierca the Hoo-r of the mouth. 

PnQliil And Nerm. 

Tile: sufirrftcuit Umfi^rat attxfj Up in fmiil of fcSvr.^ 
it can be felt pul^iUn^ thr* Ixnie, to 

supply iht sculp. The facial affety an:c]'ndt fmu th* twefc 
over thr hocly of thr inAndilile und runs o^jLiqucly UfK 
vvaitls and fowards to dw angle of eye o.tid ikmc, giving 
branches to ihc. Up# on ltd way. Ekitb vesseb arc branches 
dI the cxtcniul caioLid. and tliu veins correspond in 
distribution. 

The seventh [f^irisil] nerve has aljncadvlx^Ei mi-ntiosicd, 
hihJ i* maiTily inottir to the muscles of expression- 

The sfinsiTion of iKr facfi and scalp is flrppl^1^d by the 
fifth (trigeminal) ntJrve* which also innervates the maiti- 
catory muscirs. 

Mun of the l^^ph drainage of the face b lo groups of 
paiotkl iind sufuTiaKlIlar)' lymph gbnds; exerfit from djf 
lower Lip, wbkb gca» li> some small gLundj iiiitLer tltr 
chill. 

The Mouths 

This Ls the firsi jsart of the digestive traetL II h 
bounded by th*; cJieelcs and lip^^ at the sides an<| in fxodt; 
roofed by ifie palate; and it* floor is die muscular onit 
diAphragntr srpaTadng it fiwn the nl^ckJ in wfiich ri 
eirilxxidcd tin? rroi of die tongue. The oral cavity its 
everywhere lined by a gLnndular tTmctnis tnirmhratir, 
and is oondnuoas lieiikid wiih the ciivUy of thir pkaryiiJt, 
A minor pjirt of the main cavity is the priiilmlct the 
ipace Lieiween lips and Icrdi, 

The red surface of (lie lipt is die mueDus inmitjrane, 
which is sharply demarcat«J from the ddn al die muco- 
C4imneous junction; each lip Itas a hnutcli of die facial 
anery runriimt in it pamUel lo its free man£iu,. and liiis is 
fell paL^ating when the Hp is gripped between fiiigtrr and 
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i}iumb. Ividi is tauiclied its inidpoiiii to tbt 
lyitig gum by a fold of mucous membrane. 

The TeeUi, 

Tlnric ^ set m the opposed (a]%T}qkr] miirguifl of 
ilie upficj' and lower jaws, whciie irituMa aJ4xJ uiidrrlyiii|f 
pcrioEiteum aie firmly bkoded tn form die gijiiu Use 
dnb tetnporary^ sci of mdk tcedi erupt id intervals 
KhtDUghout the fintt two ywars; the second^ permunEnip 



FMa. 1 ju4^Thjittii4l ■oriioji of toodi+ 

i€l liegiii to replatie them at 6 yean and um complete 
liy 25* except for ihe Iasi inulur or wiadom tooth which 
h often delayed or may jjc^i:f 
'fhe teeth are named from before fxiekwards a» infiVorj^ 
r&rijjnc (tearing^ premoturs and molan (gfiiiding}; and 
arc sytnnieteica} as beiHceii either fide and its f jet ween 
Upper ant! loiver jaws, so that each quarter of the whole 
wt h the same. This may ]m cflrpns^ in ifie fomiuJ^ : 

MoL FnrnioL Can. Inc. Iihl Can. Premol. Mol, 
Uplier 3 2 1 2 | 2 1 2 3 ^^, 

Lower 3 2 I i 2 

for the permanent dentition, urjd : 

Upi>rr 2 0 L 2 j 2 t 2 2 ^ 

LcYwer 2 0 T 2 | 2 I 2 S ‘ 
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for [fie milit dcniiliotL the tmnflfr iiuit[l>er m thi- 

latter owijtir to the alifettoc--oi [j-rettioLirs, 

Each tooth has a visible crown j>roijrcdtiff bey'ond siirr 
l^n» a r<w>j, crnbcdd^^tl Ln the alvndus; and iiti iiilcr- 
TTicdiaie coiiftncted I^iifdtudinol motion shows ihe 

centn:i1 pnlp c&uiiy, «Jrltnl[^t^^^ ihe sfdt va^uliir pulp 
and nervrs; oiitiidc dm th*.- dr'nfirfr or ivor>', the imin 
tnilk of tli£ toolh I atid an outertnost c^ 7 atiji^of thin harA 
Tlie iTM^l h fistFtl in its lockci hy a Inyer of tlmtal 
ceiiuriit^ and lltc vt^^rls and iirrv-cs cnitT Uie jJitlp through 
a sTuaJi foraiiirii at ifir lip of the root (fig, 

i lie p^taic ii ihr jtiof of the jiiniith^ and liir fkioj* of 
iht iiaial cavity, U ooituatu nf tlii' U^ny twtd fmktr in 
from: and tfic tiio4ii1i% inuKiiiiti jo^i fnih^tr hrhind, firo- 
jiTiing back into Ihe p}]ar\^nsc. llir pablr an 
afelK-d SI me lure, ^-ith its nupporline pillars aiLiel ied on 
either side of llir linck of ihe tongue; eACFfc of these pUJan 
splits so endow the form/, :v inait’i of lymphoid tissue. 
From die frte fiosterior odye [>f ibr soft pakie there 
Iviiig) down, iiiidway lictiyceri iho tonsUir ** ?rmyll ctmifa! 
jmen^ the uvula. 

hi the fitwr of thr mouthy if the tip of the toii|pje is 
cIcviiU'itL -I fold or frenuluin is ta-n n-theriiig the iimler' 
side of the tongue to I he iriutou4 mcMiihranf.^ and ufirre 
the.fnuiijlutn a uttadicd to the fl^mr die duet i>i the suf^ 
ma^llbrv :fealivar>' ghuid opCEim on each sitk on a, Jttik 
[>MipiLla. Iktxvccfi the frenulLini jjtd die pw oq eac^i tide 
a loow mucoat flap can f>c Wfco. or rollrd [jy the tongue i 
thb ii the sublingual fold CfvfH%'ing the £ubiin^uot ioft- 
Si my which has inany inudl ducts opening directlv 

iiim ilif.‘ inr^iith cavity. 

Parciiifh sithmiitilhijy, and iiiKlingiJul glands make up 
die ihm? itiain salivary fLuids: ihey dischar^ salHvi 
ttHexly tnlo the iiinutit wilh ihe Attmuhif of eating, 

Tlie tongue ii a muicukr nrgnu concerned with tvval- 
lo^vint*, tAste iind js^hwcIi. 1i» main anierkir porttOti lies 
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liorizonUillv in Lite flotir ihr jnouUi; l>ut thu IjHck of 
ihc tongue b curved round to lie more veitii^y, ditd 
foiTTO the Anterior wM of part of the pliArviiiL Tlit 
of ihf^ If irigiic 15 cjiibedded in ilic oraj diiiphmgrii, and is 
attached hy various inuscks to tlie hyoid hcMW and iiiarj- 
dihlej auc] irdirw^cfly to the soft palntt! by the andies of 
th« latter iitrutturr. 

'nw ii ihr ufrper xtii'fact: and Ciii it are a nitm- 

bet of fiapiflir^^ Jiiiii-lilie procems^ and taii^budi. llie 
lip rests uonimUy ajpthkst ihr luidk of thjt upper leedi; 
and tlir uirder surfuoc k aitaelied to Kliv. flrior of the 
mouth by its fretmluin. fn jlruciMit>^ die orgmi is imttily 
muscular^ vyith riKht and left hulv« separuicd hy a fibruus 
^larlition; it lias a mucous coviirriiig which is speeialkrd 
for the scnvatiuii of taaic. 

THE NKCK 

The neck comu*i^l^ ihr lieat! aid trunk; its limiy framer- 
work rt jiiade up hy lite 7 cervkal vertebrae Ufhind. iirid it 
is. travcrieid b)- the f^sotl and atr pu^^es on their way 
to the clujst^ atid liy ilie grtat vesjets and nerves rvmiiing 
l^twcen the tluiiracic inlet and thv. I>ase tyi the skuiL 
hi additiojn ill die looi of ilie ntek on eadi side diere 
is an witftmv of rtcfws and vessels over ibc upper surface 
Ilf the HttU ri^n into ihe anus. 

Crars-snrtinn of ihe ntjclc ^hoivs the relative ilhfP06itk)n 
of ih« Sfmetiiro, But fi must Ite retnmbered that 
whefT^v 4i section above the level of tlir ^ixiJj cervical 
vertrlira sliow'f the air anti food pASShtgrs m jaryme and 
pharytuit di=e at a lower level havxr become the traebra 
and oesophagus respectively. 

Tlie main jxiints tu l>e noted arc [fig. : 

(j) the supporting vflfirbfct. iadirr oearer 

the l^ack of the ntrek: 

fill the I hick uiflJJri applied to the back of 
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the spine^ the upper p^lIt of the greiii ^crt^spinuUa 
muscle; 

{tii) the ^friophif^s^ iminediaieTy in frotnl of the 
spine; 

(iv) the ir^chtii ikiii and oempfiagus; 

(v) I he 5f}}4m l4r coinpartimmtc nf dccf; fascia on 
eacli jiJdti, dte iratf^tid sktnlhi in which nin the fdmhJ 
afUry\ iftUrrmi iugutar md ihr mgui 
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fip- 12 |Ih Oom-ntl^ liir nrek belaid ihe leirl df ihc btli 
TTw scttkifi dev* htn ipiMf th^f frtck h^lf 
ihr vtrtAbsM «iuJ uwcialfd spitHit UmKrlci. lAfU-r Gm?- 


LongirudiTKiJ ^tiou iiKliciites tkc vertical airaii^e^ 
mimti imd the JtreJ of ijnansiiEon from larynx to traciicii 
aitcJ from pharynx to oeso[7luigus {%. T3I), 

Tr(an|]e«, 


"The i>c€k t& coiivciitionuJIy divkled jnio scvT-ml tri* 
w'hich arc iiiark^tl off by ihr various mi u tielcs. 
The itty lo this punei n h ihe sl^nt>-mmsi>id^ a long fliii 
rtclangukr musde on &ich side, whose oriRtri k hy iwo 
}ieads ffoni ihe jitner end a( the daviclr and upper liorder 
of llir nianubrium; it paK» up and out lo it? insertion 
on die jmsiiiid prooess. The area in front cif tlie mvwclc 
fl dm anterior trmjigle^ itial behind it dw rmteriof 
manfllc (fig, I3fl), 

TTie u^lrr/or Is 1:x>unded hy the antericir nittf-- 

line of die neck and die ailtorinr tioivdcr of die itemo^ 
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rn^iald^ meeting ai the apex be Jaw; its Ixise, k 

the mandible, h is further subdivided -is shown into four 
smaller irionii^eA. Tfic Tnm^itiar friangU eonTainsi several 
mzlilII ILif mmeln which deprussu the larynx in swullow¬ 
ing; thir €nr{^iid Han^if tSTiiaiits the ti|ipMrr pan of the 
cumnifiri cannid artery ai it divldrs into interna) iiiid 
extcrmiJ carotidi^ I he infemaS jugular vtdn, md inipor- 
tiiiit rier\^; tlw digiutrit tfiangh coTiUim ihe mlj- 
inaxilhiry salivary gland; and. the mbm^tritai iriangU 
only a fe^v small lymph glands, 

I'hc poire nor triangh \i iKiuiided by tlie huidc ol the 
stemoinasioid and ihe from of the trapeiiiiiJ. inecLinit at 
the ajH-x a1 tlie occipital bone; and its base is the davicic, 
it is dividrti by the tiny nninhjioid iriu^le into an upper 
rtfcipittr/ and a tower fUfFrai^tindr^lnr ftiangU^, The 
foniicr h imiinly muitcubi Ln camttil; Imt the bttcr con- 
the ftilidavian vessels and I he brachial plexus of 
iiervTs^ poBsitig out on their way to the ann* 

Surfaco Anatomy of the Neok. 

riterror. Tlie j|fnoj-b very pnoiiiLiiezii 
espL-cially when rpiidcred taut l>y tiirnSn^ the head to tjte 
Dfi^KMitc side: then its ttcrtotl irridon i::an easilv \m picket! 
u|> finger and ibumb. IkuwTen the sternal heads 

of the two muficies is the supmHernal notch, a skin- 
hoUnw resting on ifie upper Ix^rdrr of die iiiaziubriurn. 
The txirmnl fUgtdoT pifin can usually bn seen nmniog 
Linder tlir skin oldiqmdy down iiiid Ihack^ superhcail to 
thir strn>f)itna$taid. 

The main tlmctLircs m the midhtir of rlnr frotit of the 
\^cckf from aljovp down, are as foJIaw^t: 

Feeling bark wards in the IwHow lici]cath tlie dim one 
rt^acLes (he small hyaid honfj ^vitli its wings nn each side, 
felt wSicii the tJinxtt ai diis level is grasptzd Irttwcfu 
finger and thumb. Immediaicly helw the hyoid is the 
or AtlLim’^ ;ip[j|e^ eompnwd of the 
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Iww Jul%'c» af ihi: ittyroid carritij^e meeting dt 4 V^aiiglc 
ID fraiti, jijid vv'itli a noicti jialpitble at thrir upper border. 
Ttclorw (JiU it tin- enet?ij citrXr/a4,'r nf the taryiix, at thr 
lew! or ibc sbclli cervkdil vcftrbrs tiehittd; and lower 
rtiJl art tl» cudkgtnmu rinBi. of the upper part of ihc 

I lir pubatmii of lijr cnr&tid U fnll hy 

alnOR the atucrior Iwwler of tlir steinumaiiioids: lictiiiKl 
thii tntisde, tile potittrior triaDglt is tiurked by a ijriad 
depltsMim of the overlying skin, and at ilir base of tbif, 
lirhiitij tin? upjurr tionler ttf tlie ciavide. tJie mhcldiiitn 
c/Jerjf eati W fell (ifathig Do deep pressuie, [Plate lOl) 
Poitffiof, At ilie liitck oJ ilie neck ihe medititi luiigi' 
luduiuJ fuimiv liciivwt) tJiL musole IpellEej overlies ihi; 
indistinctly fell spintMi.s pfoecsics pf the cervical s ertehw, 

Fasciae and muscles of the Neck. 

Just as elsewliCre in iJir body, tlii'tv is ati ciiveioiti: of 
dnep fascia txtiwcen tlic siibcunitwit* fcE and ihr iinJer- 
hinfi rnijscles; in the neck this fotTtu a etintiniimji 
eitcitrirng shun. But in addition lIjcjc arc wn- 

ci'tn™ l.iyers, i-ncitcling die irachca iind. devjitsti of all. 
tile vi'tldiraJ bodies. 'fTip musclri are fKirtiiioned off 
l<t‘m'een layers of (ascin, aiit! a local ooiidensattori of ibis 
iijcmbrune ftimts on each side nf tbe cyliiicirical 1.111011(1 
sJicadi containtng tin- onmninn carotid arirry, intrirtal 
jugular vein, and vagus titrvr. 

Tlie cervical muscli's an- gTOU|icd as follows : 

(ij SufififKiai- platfinui. tiafmuu*. ir^rttammloid. 

^ • rfipnEi US iitiil fl-ti!:rtii.ififcaLftJAj(:j iilrirjtcly Iwfcii iTTft‘1 

tviih, lioih are nipplied liy the ckvetiih (cirfcuoj-j) 
JitritTp linicH riirU]iiA^tji'>bcJ {icLk fiy 
(he pr dawn to the slmulder on its own side atKl 
Uiniiitg. tlte dun away lo (be oUier side; Iwdi aciliig 
logrthrr flea Uh- cervical ipinc, brituting the chin down 
*0 (lie (trritiim. 
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Thfr ptnlyinui ii a ihuut.Tc of foCMl cj^piefisibn^ a 
tjroad shwt replacing iWv tiut>ct]liinmus fj^ uiit^iout 
lK>ny attachment, Jt from beLow tike cbvkle^ 

;irid :spn:^d» u\i ihtf^ lidr of die n«de and inward over 
th(T body of the mandible lo bknd with the facial 
muMrlcf ai ihe angle of the inonth. 

(if) Ttie mpf^^hyutd musclef arc a small group 
lictwmi hvoul and nnindibk lorttiin^ the fludr of die 
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ntouih* of oral dlckphtugitip and giving attachitiimt tn 
the l>A*r of iIh' tongtwf. 

fiii) ‘Hir inf m-hyujid grirup arc wvrtJil alriider iirap- 
li^e inii%rlr^ descending from ilie hyoid bone jind 
thynnd cartilage on eacli tidr of the iiiidline to be 
attached Lo the Inck of ihe nidmibriuni Ixkiw. Tliey 
depra^ the lafvinc in swiilWinff. 

fivl 1 'Ik: prfvrfi^t>r^ musclej nrr I he dcf fwKt group, 
nirming up the front of the vvrtehnil iKxfre)? Iwhiiid 
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ull the Other structmto of the neck; iliey lielp fits the 
cenical spine. 

(v) The icat«nf triuscle* arc found in ilip fJCMterior 
triangle tii> cadi side, for tliey nui drm'nvrmri* und out 
from the traimerse prwxsjci m ihc ctrvicaJ vi-rteliric 
lo the upper twrdm of tlwr fir*t ;ind wconti rihsL TlLey 
ch’Ysite these rifis in in^iratiun nnd atsuine closr rclii- 
tianslupiYiih the imlidiiviAn vc^Uatid hrachial pltrxiu 
as these niJi out orver tlu: first rib to the ofut. 

PbAi^na. 

In liir lower jiart of tlie heck, and in tlie dinti the 
dr passage (larynx and Irachrd) and the food pnswjp: 
(oeupluigutl ore tjgiui «|iHraie. itiii in the tipper p4iTt ui 
Ube ni?ck, above the ctitraticn to larynx and onufihagiM, 
there a u coimoon cavity for focid and air extending op 
as far a» the base of the iltnll. TItis is the phurymty 
fituated inqiwdiuicly iti front of the w:i tebraJ colmnn. 

In tongitndinai section of the fiead and neck (fig. IJIJ 
it caji lie sectt that the I'jharynx, from above dciwtiward^ 
is placed succcssrvrly liehind tile niLsai' cavity, the b.^cli of 
the mcHith, and the ojHttiing' of the Liryinx. and it is 
tljvided litereibtr into aafopfiarynjf. mai pharyvx, and 
faryngo-pAarjffuf, Its upper end inches the uiKler. 
surface of the base of die itkiiU. and it« eonijnuotis t>r]ov.‘ 
with the oesophagus ai die level of ihe sixth t^enital 
vertcljra- 

■nic phorynjjpral wai! itself is a muscular cylimleT 
ftr propel food briween mouth and uesopliagus, 
and ft ennipttxxJ of three ronsrrfcior mtisfltt — xupfHfit, 
middle artd irr^erfoe-^iiotighly corresponding to the sub- 
(Lvuious of the cavity. In wslltnviog it is essential to 
prevent food pasaiiiy u|rtvards inio the nose round the 
free Iwck edge of die soft fialalf. or down into the larynx, 
Tbemfore the toft palate bt opjiosed to the (yjstcrior 
pharyngeal wall to os to sliut olT the nauipliarynx; and 
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tJkc :i lUp uf eJai-UE: fibrocartilagt sittuiled ;it 

ihc suniiEiit of ibc larynx bdiind the tiXii of die touguc, 
K Iseiit ovtT hackwardi to shut o^^ die entry into tli€ 
liir^'nx. [Jiivio^ dirr Act the farynx b puticd bodily 
upwards and then rreedea again. 

Lftryni* Id and ll.p 

'J1h‘ fiiryux b the ot^zt ot voice and one part of thi! 
.lif |iii\^|Tc» of die reLvpiratorv ll ojiens [iJiovr 

into dll- kryngcal portbn of dir phiirynx at iIh^ iiack oi 
die tojjgtnv and it i» coTitijiiiouj with the iraclira i^elow; 
ahd Lt projecbi lorwTud in the up|X^r (lajt of die neck widt 
little Id urate it fmin thr overlying skin. 

The ^kcEctoii oi tfie Is a frajiiework of cartj1aj;c;;$ 

coitiit^icd by liE;ajnentKarid iiipjnljnme^ to fomi a iioUow 
nwnating chamber coniAiniiig the mox\ cordn:. TIic 
ihyroid ^firfitugv u the largest; iis twn leaves meet ui the 
inidlittc as the projecting Adarn^i apple^ with a superior 
notch opposed to tlie back of ihc hyoid ^jcne. From the 
lucli Ilf ihb notch arixo flic stalk of die wpightUu a Ec^f- 
like hhrocunliaise plate sticking u]> lichitKi the hyxitd and 
die liav uf the iivngue. 11 giiardf the entry to the larynx 
by fulJiiLg luickvh'urtU to ^ud it off when swallow i?d food 
ij posMog through die plmrytuc. The cricoid fiiiiilngc^ 
the lowtat piece of Lhc Iraiiiework, is a dgficl-riiig shajxxl 
structure, and imniedhitely fmlow b ihc first riiijf of dir 
irachea. 

Tlie uocai €i>rdj are a pair of mucosa] folds, strength¬ 
ened by an underlying lu^iujicnt^ one on tlie deep Turface 
rtf each thyroid leaf, itretching fmm fTnnt to liack. The 
uiusclts associated with the buynx sire citJwr rxlrimic* 
Cig.p the in fra-hyoid gmiip, designed to mttve the mgati 
av a wlinb m nwalbwing; or in/rinn'e, cuEmenied with 
the rrgizbliun of (tfiduii in tltn ^^>ca| eofidjc Thr latter 
itiay lie rekuceti at the ddw of the cavityT meet in die 
midiiiii: anti shut off die minvay corEipleicly, or occupy 
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4ti i«terme<Jiiiic! pcniiion, ghiitg varying gratiatioiHi of 
pitch. The intnvaJ iKiiwecn them b the tliis u 

lltc nairfm-Kst point of the Fcspiratory tract and tiicrefore 
the «re mtKt hicely to be hlocited hy inltafniiuiton- itwcli. 
itigor the iinpacikin of foirign Wies. 

Ill*; {taih^a or %vJiujpipc ir a hoilow cartilagiiicnij arul 
nipuiljcuioiu (ulie, wine fimr incito long, rotiencfiiig fratii 
the Liryiis: above tiirough the tliuracic itiliri to tls hifiirca^ 
lion imo the two biDiichL li is tuM a cyUjiiineiil hm a 
D^^hiipcd lufje. with tiie eoitvexity maJer ihe skin of ihr 
fttmt of i!h! fwcJtj and tJio liasc of tlu» q retting oti Uie 
ocsoplm.u.» Ijchirid, which ieparai« it Fruiii th^ vertehftd 
column, its fnimcwork consists of a nuiiiLicr of carliho- 
gitUMu rings, incxtiiipJete behind, with cmjiiectltijj rncui- 
bnuirs fn ihe iax:lc, the second, third, and fourtfi rings 
an* criKceti liy the nantiw Lsthiniu conncciljig the two 
lobes oi ihn thyroid gland, one of which lies on each 
side. ,Vjd liie (tJiiimtm cattnid arteries lii; beside the 
trachea, ihe thoracic rrhiiiortt of which have already 
ticcti diurutssed (p. 

I lie irachea has a luiint; nnictius inetiihmnc which, 
like that of the oiiit;) parts of the respirainr%' tract, i* 
ahaitd, i.c., each cell beaut u hair-like process whidi 
w.-ifto such foreign irritants as jcirtides of dusi ujiward* 
loward ihc hast- of the tongue, where tJjcy are till 

rile oeaophftgus lias ii«?n disriisscd already, in part, in 
Chapter Vtll. About 10 inches Imig, it ts a muscular 
ch^nmeJ for tile passage nf r,K>d hetwe™ phar^ix and 
slotnach. Ill the rwck Jl liegins at lb; level of thr cricoid 
cartil^ as the cojitiuiiaiioii of die lowermost portion of 
the phary'rix. it descend* on tin* fniint of ihe sund.ral 
rsihimn fwhmd the tracJtea and enhn^ ttic ilnimcic inlrt. 

rhf tkyntd ghnd is one of tlin group of enrli^rine or 
ducilrw gLindt s^ hich iiicUidtv the piuiurv, luprjrrmlit. 
etc, U lin tn rlw lower fiari of die neck ai a right and 
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left Wm; m ewii sidv of the tr.iflir:i^ with a c^oimLi^cii]^ 
L^thimift ctKJwtig that tube (Pkle ! 1 }, Each ipbc ii pvxa- 
tnidiil In tipwardis and is applied la the aides 

nf the cricoid and ihymld cartjj 4 |;«»,, l^itcraJly ft ovcfiLi[ 7 > 
ihfi camtkJ thtuilL The gland h cxcecxiingly vascular anti 
€»tD|;Hi^-d of iimnemuj liny vciitJet tioniitiiiiiig 
die secret scut t^riUal fur normoJ growtli, bodily and 
iikCJLtisl activity; deficiency of this ]r>ids to crclinisin In 
in tan ts^ ■slowness Or idiocy in aduUs. Anv cnihLrgiTnrnt of 
I he orjpin is called a jiourf. ivhirh imy he associated ^iih 
over- of under-iifCjducTSon of ihc initrrutl scc-refion. 

‘tlie parathyroid ^land$ am four |jcii-like I todies nni- 
bedded ill the loina. of the thyroid, an upper and a lower 
on each side, Th^y am ductless gbnds contmHtng the 
utilisation of colei I un^ and iheir ovcraciion cati.'ics rarr- 
faction of tite ftkdeioii and fpontaneoiM fmc^ures. 


Graat of the Heck. 

VVe have seen ou the rtgTji Jidc^ the tnsK>aijriiitc 
hrandt of ihi' iiurto divides ail ihr Irvd of tlic stetTjo- 
claviculor joint into sulicEaviari and coinmon caiodd 
iirieries, Al«> ihai on the left side thene is noiniMiminaie 
vewh the Aubclavian and carotid arUing cUrredy from 
tlic arch of the aorta. 

In the nrck, tin: coinintfn ascr.nds on eitlirr ddc 

of the iiudmu and thsmid gkiitd to the level of iJte upper 
ijorder of tbr ihyrcid cartilage, ulieir it divides iiiio 
ini^fftat and rjtiftnai branches (Plates JQ and 11). li 
runt iti the carotid shea I h witli ihc iiitemiJ jugular vdn 
Lateral to it and t»^rtiippiiig it tn fronts and with the 
tenth crantoJ nerve, Jufit before the biturcation 

there Is a dibiaibn, the carotid sintis^ where the wdfci 
of the vessel arc liberally innervated and ^-ery senhiivc to 
changes in tin: blood pre^irc; tfus curolid siting auto- 
niatirallv maintairQ a refiea control of the circulation to 
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iht iHriii]. Ajiajt fnmi in terminnl divisign^ the carnrnoTi 
camlid lu* rm liriHichf:^, 

TIh? intetnai in isounc to ihr \uisc ot 

the ^kuJI. rnteo iJir cmmiim atid Kipplim Uir [mh% 

M ihc muiEnts <sf Uie arbil. 

Tlid txUrntd e^rolid is mainly rfflpoitnble f-ttf apply¬ 
ing the tucck atid thn oytiide of face and hsad. It gh'ea 
Urge branches lo thyroid glands larynx Jinij Ioubtiicj 
givi^B off tlie facial aricry a£ we have and ends Iw 
running ujt behind the ramus of ihe xiiandihle in tin? 
fubfttatic35 of ihe paintid gland to end as the superhda! 
Icitiporal jntpry' to the scalp wlikli can Ifc felt pukatmg 
In front of dir ear. Ii alwj supplies thi^ main artery to 
die ii|}per and k>w^r jawi 

TfiP inUrnfit fuj^ur t^nn eorn'^fiunds to the cioiciinon 
aud miernal jKirtion^ of the carotid artery (Pkie 11). It 
leaves ilw. iose of ilie skuU as a eojitinuatkai of the 
venous liuuses of die liraju thjrtjygh a apeckd ttmmciu ^ti 
company with the ninth | tenths eleventh and L>vdfth 
cnmial nerves, and runs dtmn the neck Uicml to ilie 
oirnticl ancry, and more under cm^r of the slcmo- 
mostoicL It ends by joining with ihfi suticUvian vtrui 
lieliind the stemo-iclavicular joint to form the innominate 
vein, anil this pftitcro h ihc same on laith sides, TtierE 
is no vem ccm^ipoiHllitg lo ihe external camtid artrry; 
but ionie veins from the f.ice .md scalp join lo form the 
jufiuLtr which wt? have met mnnitig #u|Ky- 
ficially over the sternoiiuistmd, and which ctHli by 
piercing the deep fasda above Uie cluviclc to enter the 
subcUvkn vein. Tlic Utter urohjcs m over the fim rih 
nn each side from the amt^ 

The inaJn nerrofi of the nock fall into these groups: 
{ij Crattiai The math (f/flJJOftcntJi 

ivitgus), elevenih and twelfth {hyp^ghsmti 

pairs of cranial twn« etifer i!ie neck from within the 
craniuin by traversing foramuia in llic base of the skull 


rrm suca 

Tltt first thrw of ihc« ttuvcl tn ctflnpaJty with the 
iiitrftia] jugubr vein. 

gtofsoph^ryt^gmi h concerned w'ith vi^n^liaii and 
tiutte in tlie j^haryiiK Lirtd Iwk ot the tongue, ami picrte* 
the ilde^ wall of the phur^-nst in lu upper pari to supply 
Lis miiCdus iiieuibroTke- 

The v^tgus niu^ dciwii iti the camtid slieath^ bciwi^en 
aiul behind the vein aiuJ arterv^ branches to 

phoryTix and larynx; wc have noted h within the chcjti 
and abdoTUFin supplyuig the vij^^era, and m place in tlie 
autonomic system is referred to tater on pn 2S9. An 
impariant hrauch to tlw; inti'inaic muscles oF tin: biynx h 
knuwn as die rtruirr^ttl iaryngei^f urtvcj For it hooks 
found ihe undrrsidr oF tile ^udicLjiviari artery on tJur 
rlglki to turn hack and reach the larynx: the ft^hi 
rcruTTcnl lary'ngcul nnrvtr vs tiiefclore mlirely wjlhii> iFic 
neck, but the left dfcMreiiii't within the thorax to book 
roufid the aortic urcli Iw^forc a««;cndiiig again. Ejch 
recurrent fwrvc is inltmatcly rcktr<l to the b;ick of the 
thyroid gland, and disease or injury hen? may result 
in jKnrnaEient loss of voice. 

The a^cfswfy newe supplies the itemornastoid muscle 
ami the tmpmuj, after leading the first it runs dowTi 
and bade In the upper part of iht iwMterior iriiingle to 
reach the anterior Ixirdrr of dir ti^pedusv 
TFie hypoglauat n^riff mppliei the muscles of the 
tokigud and the floor of llur mouth. 

(ii) Cermet tpimd The roots of the fpinid 

nerves pfiierge In paiirs Ijeiiveeri the vertebr^E on cucli 
aide, T!tc upper roots form a simUl cerwui pkxitt 
supplying various miuides. .And the lower roots, Q 5^ 
6p 7. Q, mgcdicr whh the first thoracic ro 04 form nn 
mnportani network, the br^ichmi pfrxus^, which [ies m the 
lower part of the neck in the fiosimrior irUiiyle, and 
which gives rise to the main nerves of ihc arm. This 
plexiuL fnrtus a Imndhr with die suliclavbn artery ajid 






KiOr J3I, jmd iwtiik in 'n^rJitiJ] miioni 

Ikt^hrnd. tJit cujrti^iiJ iiliri^ili. And ilut tfunic is conlinijiJU5 
WiUi \h^ Umnirk jMiition of iJic i^inpath^iic chnin 
Lbjnoujrh Qir thorndc inki. 

Lymph ilajiils of head bnd neok. Tin* m.iin roUccting 


vein, ihc vp^hok tnlkctkni |>uv.^triif out pwt the upper 
?arijw:e of tin? fmt riJi Ut resell iht? arm. Thus iht phrxnf 
h jjortly ui the neck tiliovo tl^ ckvJek, aiul paril^^ tti (he 
below tile cLuvicic^ 

(w) Sympttihitlt^ ch^tn. In tJte tujcfc the fynipalhirtie 
chain oonststj oF three the middle 

infrxioT, with a oomieotiri^ lympaihilir truttA; llicic Ue 
on the prevujicbni! muscles cm each side, vwy deeply 


frintd^r 

Sip ^inui 

MuHDfi- 


iWtt 
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jEflands for the lietid arsd face arc ihtwe ii£!$Qciatcd wiili tht- 
e 4 T—ihc pre- ^rid posi-anTicular; xhmt on the nirfiicr 
of the primtid and siihitimxillary fajivary gbiids; ihe 
!(uhineiitat gLind^ utidrr llie chin; ihr occipital glaiidv nt 
the skull hii.ve behind; ^nd deep mropliaiyni^it] gkndt 
lying iMsttvccn phat7nK otid vfiiteljrjiJ tnlutnis. 

]ji llse ticdt itself Uierc arc syperhciiii and deep dialirt 
of j^danda and lympliatk v^sst-li- Roiii;hlv; the supcr- 
hciiil gknds are arouiid iht external jugular 

\rirln aiid accessory Jicrve, and occupy the posscriof tri¬ 
angle: tlie dce3> glands suircHind the iutcrnnl jtignlur yarn 
and carotid >'esjsek 

At the base of dtc neck, mi the right aide, a major 
1^'mphntic trunk is formifd from alt die \Tsicb dmittlng 
the right arm and the riglit dde of hejid aitd face^ ihi^ 
di'schuTgtH Into die angle of itnioti of «iilicl4vian and 
internal jugular winSr Oji the left lide, it will U recalled 
that the ifiomcJc duct, wlilcii fins coUccicd alJ the lymph 
fiuni both legs and from the abdojiiinal and ifuiracic 
viacera, arrives in the posterior tTiiingle. Here it adds (o 
itself lije vessel* of the lofj aiii% head and nrek^ iincl 
empties itself likewise irnn the eorrE^r^^^diiig venous 
angICi Ttif liifJTark duct iii thus much hiT]a|Fr and more 
impcirtimt lliaf ihe right l^tnph trunk, hut even m it is 
often only just vmhk and cvrti when dbtended ii rarely 
tlikker than a iniiidtitkkp 


CtiiVFl'ER X 


spinal column 

TfiR spine h ihc ccnLriJ botiy mx^ of thti ttqdy and, I 0 
ftrxibiliiy, iji conipo^ed of numrroio imlividuit] 
vertebrar m a segmctitaf paticTTi. Tliesc ojrijciiijitc with 
raeli alhcTp and the sum of Uie Limited inoLioii 
ihc: iridiviJiiid jwiirs is a considexuble rnii^e. The colutiein 
is tnavrried- thmii^hont by ihr central caneJ which 
efjtlofte* the ipijial ron!|; sjnd if supports the wcig[hc ol 
die tnuik iUuJ Lraminiu it iii 

Ttie arc ^uped tegioiiatly as j 

7 cervit:nl (neck}; 

12 fdieslj; 

5 Itifnhur {alidomnitl); 

5 jctcml (hip); 
and 4 co^^geal (tadj, 

Tliou^irh modiBi!^ comiderality in the difTcretii mipons^ 
(Lie (ssenilal frattin^ of a verfcLra iire the same c^Tfy- 
where (fig. 133}- tn a jmusive itnindetl body pro 
(ccts forward, with uppnrarid bwer surfaces facmir these 
of the veftjcbnr above aiul beJenv. Bchiml h tlje 
urtk which, witii the luimk of the body, foTini a OTitiplete 
bony ring—the ncuml canid for the cord. l"hr 

arcLi Is attached 10 the l>ody hy two pillars or |:.tfdirk!S^ 
ptojecliiiie at cither tide are the two fraiuwrrtf pTOMucsi 
atai ihe spinaus ppixrrrr sticks out backwarrk and d^m^n- 
wards fnim iJie 1kat:k of the ring iti be frh under the flktn 
of the liacJc. In addition ihm ii a pair oi smal! ariicuhf 
/arctj on the upper mrfacc of the arch and u pair bdow 
for ortkuktkm with ^idjacein venebrau The vcrtdjnd 


Tim Srl^^ 4 ^L OClLltHN *i39 

l)4xly consists aEfUOSt eiitiruly of ilKWigy wiUi a thill 

ctitupaci iivc\L 

A pair <i{ vi^jirfinr uj ftt lojifiriln'r a* U> Ifiavt: on i^iitih 
%icl{s an intrrpifflvhtai for ti'ic fxil of ii tpinal 

iWHiTSS so ihai tifcifiT iire 3*5 piiirs of ipiiiali jwtvw ill 
ujldp MHCc ihf lirst ocrvir^l iiurvt cmi:r|fra fx-i^vccn thp 
liLise of dir skiill :md dm upfiernitMt ctirvicjil vurrtebnip 
whitr: thm li osdy one oocrygcal n<^rvx^ bi-low, 

Tfie c^Fiieoit veriehra: urr clu^litateT ith small bdilic^ 
:is ih^irt is liiile weighi l>cj.tririg for them wi do, ojtd ii 
very large neurit Cflita!, us the cord b thickest at iti iip|M!r 
ejid liefore it has givm off mcftt of iii rooL^ Ttir 
vtttt pTTicciiLscs arr piftcfti hy ii fufamcn Hransniittin^ *1 
the ventrlinil artrry^ which ruti* up dm Front 
the i^iiticlavbfn and the Forameti ina^iiimi to 

supply ihr hindbrain. The iplrnMH procciis h sliort •iml 
liifid. 1 he fim CJEfvidJil vTrtrbra is tlir aWoj, supporting 
dm head, ft is a siitiple Itony riiig without a and 

iw upper surface articubieii with the mndyles of the 
occipitiil Ixnie to form the joint at ’wliicJi the movr.ineoL 
of ncxJdln^ tmcui^. The scrund ■cervical vertehrn is the 
(U 7 i; from its upper surface n pc^-lifee pft>cc5^ atiriti up 
wiTbtn the axis riugF Skull aial atljir% together muitp ott 
this fieg in sidesvay^ twisting of ihe hradr 

The fA^irtirfc vr-rtelir;r iiictratJ? in sm; dti^Ti dm 
fxilumiu TJic Ivwlies urc liean^diapctl sccti from aljove, 
with facets ai the sides for iiriiculatioii with the heads of 
the rilis; a dmiliir facet at each end of the trnnSiVersc pm- 
c*tt articulates ^A*kh the neck of the nb- "Hie neuml 
canal here a relatively:nnall. ihe spinDu,^ process is long 
and jirojccb! well down, 

Tl ic fi/mW vertebra: aro under ^nddcrablr si rain 
and arc consequently of ■gTcai with massive [jodies. 
ThK neural canal is triauguliir, intemicdiate Iwtwccn ilw 
cervical and thoracic in and the blimi square 

spinous pfti€cia« project alniost Isormontally hack wards. 
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Tlir maai vertebrar hii-vc litranie fuvcJ into ticii* lioiii!, 
ili*r »M£Tuin, iritcrvciiing tlie iiirnn^uiuiti^ 

tUt poalcrior «-gni(!ni of ilw pfflvit riitg: ihis 
ftufi 4 >h ^ cs^iitisii ai iUibilliy b so impOftati* licrcr. It is a 
larj^ Llattciieti iriniijTiiLir with anterior fptlvi-i;) anil 
pofitrrii>r (sulM'-titaijeous) ^r£acU!S. Tlit ha-sc afiovc articu¬ 
lates witli the fifth luniii^u' vertebm at the !umt)0-5acral 
joint, the apcK below Vriih ihc cocc^'x. k is pliictrcl 
ohliquely so tliai its long axis is dirretf^d l>aclrwBjid5 as 
riiudi as down; and the anterior surfacx' b contave^the 
sacral Imllow in ^vhlch lies I he rectum. 

Though a smgW fused mass, tht gnttrul features of the 
rornpoiieui vrnrbnr .ire si ill ol^viotii^ the Inx 1E» lining 
iiiarhed oiT by uansverae ridgesn Four juictb of foraitiijui 
triiJi.tjJU( llie WLcra) nerve rooti; aixl the body of die bcLc 
is traversed by tJke sacral lianal whidt, at tliifl con^ 
tJiini not the spinal ■turd iihi% has mine to an end in tike 
upper lumbar rcgio/i) l>ul a of rMcrve rooUf^ 

AlxKve, the promontory of the «kC4riini ii a prominent 
ridge of txitic at the upper end of rhe anicrior nirfacc 
which fonns ihe back of the jxilvir brim. rVnd on each 
sich: nJ ifiis a sprcuding wing rcaiihcs out to form 
ilie innominale lnym ihc yocro-rffet/ joinU ^ large irfrgu- 
br inicrlodting (.lair of ifiirfiices M which liitk luoiioii 
oceuTs, The buck of the «,cniin it llii^ Jower origin of the 
^CTuspumUi iniiscle which estends up b«ide die spine as 
far AH ihe sknlL 

The Cf^pyx U Uie nidiiDcniarv tail ap|>cndage of Kiaik 
a uiuiU irregular mass of four fusicd vertchnr. ft is 
trinngukr. -uiglrjcl forward at the mcno-cooeygea! joint 
to parancl the ana! canal, and is ijnile solid with no 
ceittml cfiauncL 

The tiplnel column u A whole. 

T he vrrtrbraHiodTes are not in ctmuct^ Imt se|Hiriiled 
by thick cushiortt of fibn^caitibge, Uie inUn*efUi^ml 
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duo, which act a» ihock-alatwheni. IVy increawf \n 
«uw d<*wn the coluimi wtitil in the Imnhar region they are 
t-itith lliici* TogetiKT the disc» inalEo tip n rourtli or 
lirtli of the lengtli of tlw colunin. Eacii eooitt'ttf of an 
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Quicr BbroLiS ring oi^ctasirig a mSLrlj[«£-!ike gebiinovis core 
und<^f considcKible Dtiinofi; xlm is iJh: pwlpy wdm 
whkb acii a» « baJJ-bi?aririg cm ’wfhich pivQi & pair cA 

AfUculoUon wpi^i Sth Ltrmiflf Vcf^ebro 



CwrygcaJ Attieuiotfcn 


Sdcr^l 

forom/nc 


fio. m. TIte Mcminii pelvic wpctl. 

adjacent bodic^iii The uncrvpttrbral joijii thus corubtl nf 
the disc between the l^odtcs plus the dmple plane $ynovial 
joints between the pairs of articular pwesR^ w the 
archo. tong strap-like Ug^msnU bind the bodies 
logeiher. llic amcriw and pwterior Ijgatiicnts whieli 
Inivct^ the length oT the column on the from and back 
of the iiodiei; and slioner bands connect the spinous iind 
lrKii>i/vf«? processes. Tlic whole makes up a flexibk 
rod which it one single entiiv* 

Though the spine should be quite straighi boked at 
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ftom in fruiti or Eichind, then; nre in tide view jn i«ries of 
fwnruJ curvattttet •iJtettuitiiig in diration frmn siwe 
duVii'ii- TTw! tcvtvicit) ^uj Luinhiir curvt;^ jire foiward con- 
vcxitib w Imdnuti the tlioracic and sacraJ cur™ arr 
fonvnrtl nmcaviliia of kyphiHtt. And ihit affanflcment 
uf jsuiscrjsiwc urcs^ tfiAjttird Uy iJic clionti uf the spinal 
nmsctrt, ta obvjoiuly joundcr than A morr riifid, litnJglii 
cnitunn vi-outd be. The cMltl"* npiiw at fainh dnsd not 



6 Monthi 2 Vetifs 

fair tipJna] oiWf:t U 

IMKsetis the cervicid and lumbar curvet; durre an only the 
Hritciior concavjiy of die whole apifjc {the cnmched 
foetal [juiilJonJ and dial of the jacruiUj lie two jn-iinary 
cut™ As the head is held up in die Tint lik luotidu die 
cervical brdons dcvebjis; unt! the hiinfMir ciifvc results 
Ifodi titling up and siandiri)} m die teroiid year of life. 

In die adult llte venehral iMdiiog are saincwhnt wedKC* 
ihaped to conform to die kltapc of (hr curves—except in 
die bdihat region where the intervcrtrbral diics hil* eori- 
tiderahiy ddcluir iu frntit tlum In-Jitrid 


couiMca 
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Spintil mvprmtnU, TJnse- air i 

(j) fiexitm, forwant Ijendiii^, niaxuital iti l^lC wrrf* 
cat region, thougt) alw occurring to s coitfidciable 
extent in ihr lutnlur ajitne; 

{ii) fxttnaon, backward bending, niaxitr ui'l in'itbfi 
tiunliar nsgiori but bIbo takim; {iiliire in tlie neck; . 

(tii) toiaiiort, n twiuLing nf the colutnn on the lnfi:gT- 
tudinal axis travening the nuclei of die diMS, freest in 
tlie upper thoracic region and ncgli^le elsewhere; 

(tv) tidtmMyf bmdins, nvudrea) in hunhar and oer* 
vical regions; 

{vj ciVcwntdinrtwn, 4 swayinginoveineiit (atmbiiiittg 
jd) the uliove, in -whidii tile trunk descrilie* the surfau 
of ii cone, apt* down. 


CflApTER xr 


NERVOUS SYSTEM 

Tm brain and ipinul dord, enclosed in ihc craniuni and 
spinaJ canal, and continuous with eadi oifHT at ilir fora¬ 
men nsigiium in the duiU lia*c^ niak^ yp tlie emi/at 
Kfrtxn^ tyrtfm. 'Ilw \2 paii, of emniaJ iir^vck arninif 
fmtn the brain and the 31 pair* of tpital n«rrw« arhCng 
^11 Uic cord coQstitvie ihe ittetiphgrai ntruaur tyUrm. 
Together, the emtial and peripherui arrangcinenti form 
uie cnehrmpiruij or voluntary ncrvoiu <sysi)eiii, whkh U 
iimuily coiJeemed with the control and sensation of tint 
sotitotic structures of the body wall-skin, muscle, bones 

and puits—tliough tnimy of its uctivnies are far from 
COI1KC30U1 

In coiitnuLslinction to this, the jetui-indcpejident mfo- 
imintc or tugilahoe ngrtront deals witli the auto- 

funetjqiibig of the splawhtiic stnictures-viscein, 
and ^'t•^ael5. NevwUjcJoM, tite two wtettu are 
closely mtcrroiinectcd as we sh:il) 


CEREBROSPINAL SYSTEM 

Kembraiteii, cerebrasplnaj fluid. 

Br^ and cord Ijavc three enveloping membrjiiH, 
wh^i ore prolonged m thraihs along die neive toots 
which pieicfl ilicu, on ihfir way out, 17 * outannmt 
S'"" WiP a tough protective envelope, 

entering die inturstices of the 
cord or lollowing the couvr^lutwnn* of the lirairi* in the 

*4fi 
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uTOnturii It alyi forrit^ Uii; inner lining j^cricHiteiitn of tin* 
skull Tint titneriTiOjl Liytr is the pm Ttmi^r, a fine 

vuscul^ Uietnlimnc cloM'ly ap|jltc;ii 10 the outer surfin:^ 
of fjtiin iind coM, tsuieriiig .iral exactly folkwing rver> 
cleft iiritl crevier, and crOTying in with it llm fine l.lrwil 
vessris. Jiitcniii'dian; is liie Af6t:ht\ciid laytt', this fits 
closely inside tlie duta, hut tlurte is a coiisiderahle tuA* 
ttrachmtd iputt scijiimtiijg it fmtn ilie pb, u space filJrd 
sviih ccielirosjijEial Htiiil and iravoi-sed ljy spidery medics 
of coiinecltve tisun (fig, t3SJf. 

Tin: cei-tl>ral and sprnul inemfirjiiies arc c(mliiinot.rt 
'n'ith ftteli otfier, the fluid freely huthmg the outer iur- 
Jiniin aitd ititxl. File fioid olvs occupies the 
hoUovi.’ vfwjulMTs nr vctitricU-s of the liriiin which com- 
iTJUfiirair witJi die »ttiall eirtiiral canal ol the roid. It is 
foiwtl as the wjeretioii of ilm vascnlar ehafniil pli-.v<it 
lining ihe venlriclis, cirrubtes irnide the bnu'ii ami 
rtifd. escape* thmogh die roof of die hinahniiii to tlie 
outer subdntchiiujd *|3acc, and Is fittully reahiiHrijwj tino 
till) blood streain via the venous dnujie* of titr crardujn. 
Tlnit (hetr is .1 ronimnous circulation of lluul from tlip 
JilnothwveJs in thr ventricles, round the brain and cord, 
and hark itito ilir hliind tncam again. 

Spinal oord. irigs, tSfi-l-tO.) 

Tlic spitiflj cord h ebugaied and crylitidncal with Uvo 
fiKiform swelliup, the tfreitial and fnniAor ^mlargetncritt, 
which an? liic sites of origin of ths rooii of the fimchbl 
aitU Inmliar nerve ph'xuse# for upper and lower Jitnlrt 

In the foftu* die cord occupies die whole Jaigth of (lie 
spiruiJ canal. But it faitr to keep pioe sviiJt the growth 
i)f thespme, until in the adult it ends at tlie fust jutribar 
vertehira in a tajirring conical ntuncmity. Arid sLtce die 
nerve not* must still eniergcat the correct leveb from the 
flairs of inlrrvenehral foramina, they have to run more 
and more oiaitjuelj down ward and out a* they arlw 




■mu t^voins svmUit 24 fl 

trrwcr in the card: die spbal cuiud betmii* ilje trnrtSiia- 
linn of Uh? card is filled wiih a mm frf njots—the 
4r^ pT ** horse's toil ”---doeendiii|^ almost sTrtically io 
ihtJf appropriate Juintiar ami loorul exits, lliia apparent 


Fio. 137 . fiurliuE tfiSTkinig itm ifiiiwl r«d, ^AHer (h^}v 

recession of ihc cord with growth b mpMiidlde for t(ie 
tumlair cnlargetEurnt bdng actually fn the lower thontde 
reimn. 


uctweoiT Isf & 2nd 
^.timbor V'ertebroe 
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of the cord shfnvA the imier H-ihjipcd 
urciinj^iiicnt of grty matter cooiposod ifkiijily of nerve- 
cell^; and the sunnoundmi^ white iiiattcr—cjesceTidiiig and 
u^coijding tracU of nerve fibres* In the very c«itre li.a 
niinute oaiud. tn ihe midJinCp a cleft antdiorly and a 
fwifure iKiitieriorly approarih the omtnr of the <ltvkt« 
iiig il into iymnieliicail dgfit aivd kfl hdvey (Plate 12.) 

On ciich aidr ilsr pne>' -matter fffojrca in front and 
liehlnd as die antfriaf and paU^rim horm^ 'Tlw; antmor 
coritiUMS the tnotor f^rrve oellji fibres arc 



Cord 


TTuwI 


fhtd^ifhid 

ifHKO 

(lumber ffiriosl 


So<nr<rn 


Fia« J38^ T\k icjuiinadDn df Ou ip-liul card 
ill the nppicx hnnhar ie|^, (Aftrr 

dcftitled f-or Uie itimuJuiian itf and thfse li^ve 

dtr cord in a bundle 4u the [mierlur nr inotor nerve root. 

Tlie ^oi^ierjni Anm mntauts *eri^r^^ cclht hbm enter it 
from die ]wtennr nr aeiiHory nerve root nial are inedtated 
by a group of celb fcrmitig a knob or ganglion oj:* this 
root just outiide the cord 
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SpiRAl nenes. 

Tha two fOOLf on each sidr: Join juit beyond ilie gang¬ 
lion to form liic spinal nerve proi^cf, the junction lying 
jijsil: witlim tlic interv'ortebraf fDramcn before the ners-e 
leaves the spine. Thus tlic ^}\m^ nerve containj mixed 
sensory and motor fibres wfiich are not scpanited out 
again uniib in the later distribution of the noive and iti 
branches in limb or trunk, specific motor and scmor>^ 
(wigs arc given of! lo particular muicics and areas of 
skin. 

The pcriplierat nerves follow thi^ simpler pattern in 
tile thoracic region* the jqiinal nerve ou each side 
enciicting the chest in its appropriate iniercostal space 


Pwv ittptfiP 



Fwj. 1S9. Owt-fcTctiwi oribc tpinal cord mwl ita nwmbfsfK*. 
(Afiw 

without connection with Its neighbour above and bdow. 
But, as wc have seen, llic lcrt*«r cctvkal and itie hunhar 
and sacral nerves form complc* netu/orks ai soon ai they 
have left the ^ioal cdumti- From llic« brachi^ and 
Jitmbosacral plexuses ejnerEe tlic acluaj ^ peripheraj 
nerves of the Ihnbs, e.g-i tnedian and ulnar in the arm, 
sciatic and fcinoraJ in the leg; and thetc am usually 
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of Veiieftfo 


OjTJihon ef 
S^nal Mervt 


tnixtd TiMVior and sensory ncrvc!>i though Nome arc almost 
eiillrTty mie op tlii^ e.g., the radial rn the atrn n 

mpiliity molor to ihe cscletuor tniLn-les. 

The Reflei Arc. It i» obvious iliat the !!E[3iniil cnttl pi^ 
Vkies a rt^linth'^rly cmipJe imtan* fcir tl\e |pejrlajiiiaiie^ of 
certain priinitive atkl ess^eniial acihiai ■HvirlifHii tltr tnler- 
vcniioij of llie brain. Thtis an irriiation c4 tlw ikm jsendf 


f«ierrflf Rdor 
Soioflfjp 


in Fewnefl 
pf £ift 
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^enw ftotf 
<f Spinal Htrvf 

y^rtfhfioi Bod'jf 

V^^^BnoP A-fttry 
li Vfih* 




CArnmunrcgTfnf Tw/f 
to Sjfmppiifcfltic 


Fifj. MO, C>w-4c-ciion iJk> ijauml mnl, iit ihujiji 

rodtik Mi4 ihe rips^ropriui? ipLiul t^rtve^ ns likrv lio lu t^Ut^n li» 
Ibr V fpiOr IIm" v£lko H In th-e cmilTnl riTfioi p. 'Nfile lliff 
ronuimnnDiEii^ «wkf to ll>t •>inpttlhciic gun^lidii. CAfio- 

a ieiiior>' imfuibcn ilirpugh The piTstcrior rwt to (he 
]ioiiieciDr hum, tliis h tnu»stnittikl or rtrUiyed to the 
ontrriof UtKTi celU of tfit fuuiie of the cordk and 
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ixjjpulK! Erav^Uuig Q\it throii^i tlir 
.inlrriar l^riim *o activ-itr ivhich fciiiovc ihr 

*ifTccteU \hin frtHii the uiiJduus a^nU Tim is ihr 

a.1 ita aijmplcsi in die wididnwal reEferx, dJl^ oiih' 
j>iiitcfn of iirrvoiis acdnii in lower iitiiinab: 4nd it 
indcpfrodDist of ilic hmm, though ther hrsiiu h avf^rt oi its 
nMullK aod to seoiuc oxteoi modify thetn+ 

On a more compics^ levels but [msicwlly ore the 

reHi^es of micluritioUp <lefa^:^:aticIn, scxuj. 1 child- 

birthp oil qootrollitd by a porticuLjr M^gmeut nt ^mvi\> of 
ifl:gTii^ 7 ntK of r!ir cord. AH iJi«c Actions are pas.ihh' eVTti 
when ihe coftl'braiji link weoqipleicly ^rvirrcji hy inimy, 
tliat the body h ooinplelcly jiaruJy/ed us far a* con- 
irrwadon and wliiitm are cojicerned 
The Tracis of the Cord, 'like j^rry toaiii-r k composed 
inainly ci[ celis^ wttJi siiort fibre-coiiiiexioiijj at die fame 
ir .inn srr^ tevel Tlic wliite imlter u rjiode up of fibres 
njimiug longiLudtrudly m thr cord in cable fas!uc>n, and 
titesc arc qroufjod in a coimaiu pnltcm ol jfidivittual 
iratctSp soinr of w^hich aru !teji5€irY and corner motor, A 
few Tracts run thi^ lru|^th of s<rveral cord segment* otdy- 
but iE>fj¥i run from tord to briUit atkd hiiL tike anterior or 
Interior hom cells witJi I hr jkppmftrtate co>EUrTlEhl»^ m 
receptive eentfcs of the lirgiti. Thiu, froni ttiai part of 
du- motor iirea of the ccrrliral cut^x roncenied with ami 
tnnvemriit fiUra run to the anterior Ijorn crik of the 
5 ?evcnlh ccr\^ijcaJ segnicxii of the cnrcli and from tlicscr cells 
hbrei leave to lake part in the bntcliial ptexus, enter tijr 
median nei ve, and actuate the flexors of the wrist. Ag^in, 
striitory ijit|>uLses from the knee [nivel up in the femorat 
ner\‘o* through ihe lumbar plcxns^ to the postrriinr hom 
celb of the fourth hu^^^or iaegment of the cord^ and ah* 
(him relayed up the long seiiiory iraett of die ktjcr to tl>e 
irfiporj' porlion of the ci'rebral corti'^JL 

In oditrf cases other jwrt* of the brain avc the termtrii 
— eerebeliiitn ni midbrain — but an in variable pfincfjilr 
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ihm of crn^irig or dnjimauoji; mi mfoic pdul, umuiHy in 
titp bj-fiin jiiejnT f hcr fibre tnuru ertjsi cnmplf^trly from one 
Aide lo die otSmr ^ ihai the seruuar^^ liiid motor regiortAof 
kJie brain cmitrol tk? oppem^e ha\y& of the body, I’fie 
reb>^ in thii wliich arc ^tuated v>/liPTr ihr hiiig 

fibrta ineet llie afiterior aihd [x^tencir lioni wIU, are 
known Here encti lonj^ fibre (which is die 

axon of a bmin ccN) ei>ds by adioii;fin^ ri>und die iniaJl 
piTce^ies or drndriies of a rard cell, 'fljere h no nnato* 
lineal r<intinuity^ but thi* passage of clrcmcaJ irn|PuliC9 in 
free Sonic pf iJhe irnirr impoitant tracts of tlir cord are 
shcjwn ill Plate liL 
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Fk. It|« Tlic tiMhikn iti rkk DidiirmiuTfiuiiir- i>Ki^Cn^). 

The Brain^ 

Tlie brain die ^taUy expamictl and ebhoratrd 
upt>cr md of the cerrebraspiaiij jicrvonit axk li haA the 
isnie cnvelopkig niertibranea as ihe cord; it alrtiost 
entirely Kill the oranial cavity; and it makes indeotaiimis 
on [he inner sufpect of the cmitkl bone^, The arnin^ 
iTieiii of imd white mat ter is the rev'crse of diat in 
the corcti for ihe (trey matter U now on the surface and 
tlw while fibre tracts wit birr The main portions of the 
brain are, from above down, as foUnws:^ 




Titt. stftvnrst avs'mM 


2 SS 

Tl^r Fm^hiitin b ihcr great psit wF c^frbnjt 

hfmifphetts^ the hulk of thp syinniclriful rouiidi^d 
mcisw of «>Jivol«i)ri tiaiic which complcidy 

hide ihe lower parts of the hniiti wheo vii^wed frmn aliove. 

llie two heinL’Tphcrei iue separated hy n deep median 
rif»tj.re whidi contains a partition of the dura inatcr: huT 
iiue cotifieeled tit the liasc of this deft by a fcrtar bridge ot 
fibres from side to side- The stiperficiaf grey matter, the 
ccrcbraf corte^t, has an eiiomions area owing to the 
intricate pattern of cons^olution^. Ihis pn^ducea a nuna- 
l>er of elevated ridj^es or sejKinitrd by itarrorwr" valley^ 
or and iHc increasing complexity of this jKitiern in 
evolution through the vertchmics to Man is a measure of 
the inemise in intelligence Htid rfiOKriouiness. 

Each luemiaiThere is comi^oseLl oJ several which 
dTo tw>t clearJy deituircaicxl from each other. In side 
vkwj the lobe b seen at the nritoricir cud of the 

hciiiLiip'hen], oceupyiug the siiiterior cnmial fosssi its lip 
ific amerior pole of the brain. Udnnd is the 0 €cipiitit 
hbtr Ivitig in tlie posterior cranial fussa, its lip the 
pTMlcrior pok. The trmpprut hbr lies tmim^iaiely 
Ixdnnd the frontal and prrrjcxis l»tow% csccufrylng Uii‘ 
middle cranial fossa; and tli^: tobi is att lib 

dcfiiird area squeeatrd in Wiiveen froiiial and ocdpital 
regions afiovc the teinfioral kdw:, 

Plate 12 ihowi ihe arcin of JoGiliztitkrn of fmiction in 
the ctrehfal cortex^ llK>«e known to control irbcnyincnt or 
ici act ihr main necepMon centres for sjensation. Tlir 
main motor and ininsory areas are placed midxvay between 
the poles, and the body is tepinwenicd in tht^sc areLu in 
jMvrrtcd fasliiun, i.c., the areas ior the legs ate upper- 
mosn those for the head fjelow. There is a vaguely 
localized centre for the appnrciuiion of ihr meaning of 
wonb in the temporal Idle of the left side, ooncemrd 
wiUi the fntttlaiion of the mtaninRs of ffpoken, written, 
rtatl and heard words; but this b aituaicd on the light 
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nidc iri f^ft-lianded pcoj>lr. All thp^ie functiomiJ \ire:iA 
art c^ncerrwd with th^ ofij^tE Iwilf of iIhs body; thou^i 
(lilt vi^UiiE are^ uf tbf; occipLtii] cortcTc is crmcjemcd^ not so 
>ouch wUh fbt- Of^PO^ilir tyc, as with Xlw gjicberitij^ ii|y 
di iht? vi^iu^il iitn|jiils» fmrn ilii? t»pfM>ni£ fkrM of viston 
whidi have cntpfrd Ixilli eyeiL It wiU he wwn that 4 con- 
tfidcTiiblf ai<Hi of cont^ is no {^iirticuUir furkcUon- 

Tlk^ arc Qir .fjs>’cbic or a&sociutiofi itTrof^ cotif.wi«l 
with tfic oorTcTution of si^ri-stirv ^uid JiiDtor daO* wsd wjUi 




(ifTiii 




ViWiiiAt 


WiUi* Mmm 

AfMf 


Id^ WiiWti Hiiwi^r™ 

1412. "Fhc Ibrdjrmin m crorif h'ClLwt* 

the hi,E(hcr IcvnJ of ccnitdousneu mid pcrsonuliiy^ |iar^ 
tictdarly in i\m frofifal Jobwi. Tlie taliRr may i)e drstrovirai 
or rttnovcd wMioul IntRrf^rifig wUli e^mbl m:tivifies^ 
Lbougli witli cort^id^ahie chiOigrm iii oiood ai4d capacity 
for telf-appruijuil. 

CctKSS'ScCEzon of tho forobraiii shows die surface patlern 
of sulci and i^yri, the conU^tt of gr&y and while lontirr^ 
and the cleft between ihr heiubphefTs. It ^hows on each 
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tidr i\\t hollim>- chiirtsfjer or v^ntfuh in tliir d^j^kb^ €tf ihr 
l^onLnphiM^, flUcd ^'ilh ctiTbros|MnAl flu^. 
tiiWfti of grvy ojii r;kth sidp uf dkr vriitrklHi khr 

of ^vhicJi—the iiiliiiuii^ly 

con¥Li:¥ted w^iih ilie ciiiolirim, 

Tlsc Sfidbimn b dMjjly siticiiL'd aL tltr ba>ie kJn:' 
fjcittiaphrrra^ 4ild partly rnfi&kL< of a tclThnd 

fytrdinicU on eatli side, j plllut stif>|X)rkiit^ tht; corre- 
s)>ondjn^ hrmLhpheR^ aiiid cortyiii.^ Bhim lo and Irn-m h, 
IliP roof of ihf midhniin contains thr uTipurtunt iniclri 
of kliP ihird cranial nci-tp, which conTfx>k ttic iiMvrmnnh 
of rhp r>frliallh. 

The pituiinty hudy^ iaji imfKirtaiil riiihjcTiitr gland. 
|jfojn:i^ ituiii llic iiiidmurf^cr of cHp bniin just hi Irnjil 
of ihr jtrdundc^. 

Hie Hindb/^in is Mvn on the undPridde- of i)ie 
or^an (fi^- I3t, I36» 141^ 143^ iLincludrs: 

(i) die m^tduih obhnyiaXQ^ iht fmll>DEu explosion 
fofiTtcd by the upward prolonfiaiion of ihe jjpinal corth 
the to west part nf the hrain^ coiitufiiin|[ the nervr 
crnlri^ whidi coiiiml hrairdscm ;4nd iri^iimtkin; 

(ii) the cnfbrUum, ft pair of minded heiifciijihere>, 
frodv ctnis^nlutcd, occujtyiog tin- dti'fa'St part of the 
posterior cranial fossa i 

(lii) dw pan** a hroad bridge of fibre* oonncciing 
ihe oerdjelLir hetinr^ihcm. 

E;ich cerebellar hemisfiiierr ii cinttcriicd wiih dn- 
opposite of the fsody, autoinatically rcguLillnu 

muscle tone and posture in virtue of the ctuinging sensorv 
impubes of position and temion w rccrivo from joints, 
tendons, and the semi-circular curiab of the iTiteroal car, 
Et in concmied, that is to itety, wiih the ewniial postural 
inechoninu?^ of die head and tmult^ die ^uioiiiatk right¬ 
ing reflexes which restore dir ujnsard carriagr id thr 
iread sfier anv upiettihis of habjUT. 
t 
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Fibre Tneu ef Braio atid Cord. 

The bram may be regarded as a senes of cdl-statiofis 
siiuftied at higher and lower leii-elj in the g^y tnntter of 
the cerebral cone^c^ baial ganglia, tmdbrainH, medulla sikI 
cerebehuzti. To md fimn these, great tracts of nen-c 
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fibeti ajcend and deiceAd ^ithiri the central while 
matter of tlic biain ftesftp iha oAiol conUuctihg tore of 
medulla and midbraiti. These tracts hav^ already been 
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in Jic crtm-scction of ihc tpind cord^ siid 
nmy lie clEissUicfi xi inmijr (iltacejiding) and 
(^cendiiigj; ^khup Irvc^, iijiiiiifly in ihr hitidbrainp tJi»f 
fibrw ail CfOS( to llw ojipoiitc side, w> lliai fuiKiikniftl 
:iieds ot llie brrnn TqirrictH llic otliiM hM of iber ImJy. 
Thr ]jriitcipal haCU ^ifc ris (Pb*e 12)! 

Motor Tj^ots. 

(j) mridnf ftiom tlin cwrliriU rtioior 

cortr?c io till? afilorbr iwm celb of Otc cord at aJJ lirvt?bj^ 
ihcoce rcluyrtl to tlw UmlOF rootx floncenifd witfi 
vobt?itary inotioit. 

til) ramiinj^ fro^w tlic o£r(!bc]Iii])i 

to iho antjctior horn cpih, coi>ocn>td with the aiUi>- 
mafic reguklion of tone and jjosliiro. 

Sensory Trflets.^ 

(A 1 he pmterkjr bmidh'it of 1 lie cord ctming tmtoh 
4iul ^jfiWfitton to Uic ecfpbral wnnory njrfc^. 

(li) Tlii? amerior and Uienil hmullt^ of tlie- fonl, 
oartying ]mu mid taiifieraluie^ sensation to the ^aory 
tiortex- 

IttS) Tlie tplno-eerebelliiir txiiuLle fuming po^luraJ 
teiLsatjoti to the cejnel^llmu. 

Alt the scntoTv Imfidte* are relaying impubes rnferiuir 
the ooid vLn the j3osierior wtisor^' rogf?i ainJ the pftUennr 
hcim crib. Since tlie sensory tram aCqnW on increasing 
loRifX from higher root* av they a.wiid* and fincf llir 
motoi tracu nhrink they deMund hef;ansr they ilieil 
to suc 4 'eSi<ive ^iegmenli of die f^<lftl^ the hulk of the 
eflfd as a U'hair Ijfwu^ fmiu above dnviTuvnriK 

Thr We have seen Chat ihe brain I* hoUoWp 

travel'^ by cliannels for Use eisrehrtwpin;^! flu id^ VViiliin 
eadi cerebral lirmisphcre k a Lit]ge trsnS^kU, and 

lietivren and liclow ifiese h a small thtfd vcniridt' from 
the flooc of which liir pitininr^' body ir slung. The^e oom 
mnnlcato aiid lead on to a tiny channel, i)vc 
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whicti Jtiub lociiw.'ind^ the tLiklbr^iii td crkp.jiid 

as ilie fout^k p^ntfidf of ilw mrdulliL Thh h cmitinunm 
With llie ceiiittil cnital of nM ^nnal cord: 4 Th] from its 
roof^ tiiirjer ^over uf thi^ the lluLd Kypec 

iJirougK ihm liltln? apertmia to IkiiJic Uic oiitcii: surhiOA 
or tJie bmiii uiid 0x6 in the siib^tr^chsmid space. Crmv^ 
Iri j^ frotn JiCi smooth linsngs of I he liilCTid ^nd foorlh 
ventricles m dit: highly vascuiar choriyid plirxtij which 
secretes the fluid ? luiy block 10 in free flow wiihln rhe 
ventrides^ or m iu exit liom die fiindhrain^ iirsuLls in u 
danTmii}g-ijp whhiri the timln, which is tWly halfncnirid 
out to produce I hr condition known as hydtidCi^phJtlut 
irr water on the InTiiri *'* 


and Nerves of die Brain. 

I'hr main uttfiifil !iu|ipLy of ihr brain h derived frtmt 
die two xliternaJ caroiids, whiedt eirier tlic dtnli base- 
They fortD, wiih ihr veftrhral arEcties wJiich iiaee 
nitered the ro/aiutJi niAgriuiii^ a. vjiscubr circk around 
die stalk of the pituitary^ lx>dy, From this dreie^ 
rmddh and poftfihf crr€bf ot arUrirf are ^veu ofl to ihc 
frontul, purse JO-lemfioml, and occipital parts of ihe lirairi 
rcipectivcly. 71 ie hindijmin is ffupplied cUrectty by die 
r ^fUbml 

The niiiin nritu Air i^rvupeiJ a* vrcifHi^ sirittw w^hir.Ii 
tim lietwren ihe b>irr« of ihe dura ni^iter and evrntually 
dralti to the iiiiejruiJ ju^ulur; die iinui 

of the vault, wiiich runs the whole ]cj]};tli oi i|ie bnun 
from fiOiiL to l>ack l>ctwci-ii tlie heinispherK, also drLtLus 
off ihe ctu'rliro^spinal fluid, which h Ihus rcabsDi'bcd as 
constantly us h is formed. 

The brain subtiancc irsclf is j\o% supplied wnh ncr^Ts 
Sind is r^uiie insejuith'e; ic can l>e Imndled and cut at 
f>lK-ration wItJuKjt r^actkin* even ih ihr rnreidop^ paiient. 
hut its roverinij mettihrunei art? eitfirinely 
fKirtieuIinly m diftrmion, which mnm tr^rie tieaduchc. 
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Cmnia! Nejt¥e5. (Fig. 143.) 

tn parts of the brain aggii^tinn^ of ucrve cdU 

irom ihe nuclei fmm which arise the twelve paitB of 
4'nmiji] nerves^ fml ^eii on tJte uHflcniiiile of the 
lliesi; are imiitJy concenied with scmatbti mid inovr- 
inau ill the hrad atid htce, inelutluig Lhc eye athI e^ir^ 
Imi one (the eleventh) roritrt»ll e^rtaiti neck mu^i£:leg, Aiitl 
uiioUier (ihe leiuh) is widely dkirihntcd to die Lhoradc 
.iikd ^fdomjjial viscera. Hiey imy Ijc clCTcribcd from 
^hovt downward^ corrcspondiiig to the different levels 
df the brail] ai which they arwe. 

h llir first or olfafiory mrm are those of smclL On 
fc-adi ?idc a group of some 20 rootleis ascends from tlic 
nasal mneaus nirrrtbrane^ through the perforatiems in the 
floor of die aiHeripT taranbl focksa, and ends in the 
nlfactcvy biilh an the undenurracc of the froiital lobe. 
From rhifl die king olfactory stalk relays die iinpukcs to 
the <xTt4?rid hembipKere. U diould lie noted dial the 
vense of snidJ h responsible for tt good deal uF wJtat is 
normally rcgArded as taste, as witnessed by the tfFcct of 
a stverr coM on llie appredation of food. These ncrvi^ 
are purely sensory*. 

II. The swxind or Qptk nerve U concerned w'jth sight, 
t-bch ciirries fibres frmi the nerve celb of the retina and 
leaves the barit of the nrliital cavity through ihe optic 
fqraowi to enter the middle efanhil fossa. Tlie two nerros 
Iran an K~shnp«i crosiing or thifujna rm the underside 
id the frotiLil kshm, just in front of the pituitary JUalk, tJie 
hind JImUs of tiie X being die opiic Itacfi. The effect 
of this crassiiig is that fibres from the ouler boif of carJi 
retiim remain in the optic tract of the? same side, sviiile 
those from the inner hnU'Cs cross over into I he op pcMite 
tract. This incHins that the right tract carries all the fibres 
from the right halves of both rctitiiCj and therefore all 
the sensadon from the whole of the left half of the visual 
field; and nice irenn iar the 1i!ft tracts This separating 
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out i.i esteiiliiil to maintain the principle of onc-sidrtf 
fepmcntatjofi of furictbn in each half of the bmhi. 
For Utougli nodi eye & a Diic-ji(]«l organ it reet on both 
sides of the hotly, and wltat Li needed for effitient cce 
ordijiatiDn 1$ ih.it the whcite of oiw tide of tlw ttituiti fiefii 
^ould be rcpticMinted as suclt in the ccnbial rorteN. *rbe 
impulse* me iT!luved to the visual area of lire occipititl 
cortex, and there is an mliniute cn tmexldii wiUt ilui 
mielcm ol ihr third nerve whjdi ooittroheye otovctDenti. 
Cht optit nerve is purely reriiory. 

III. Tlie third or ocuhntotvr nerve eontroEs four of 
the six Miiall tnnsclei moving the eynfjalL fr t* purely 
nioUir, 

IV. TJu' fcHiTili Of tmthteitt lurrvr etmliot* anal her of 
tlie octtliir uiuselts. It is [tunrly nuitDr. 

V. TJie fiftli or ttigfmimil nerve has a large sensory 
root ronyiiig a guiigtion; this root is dividH into ihret- 
hrondies: 

li) ophiitatnfici this oonveyt leioutiun trodii within 
thr- orbit other than s^hc, i.r., ocular pain, and scim* 
tifin fimn the ftnehead und front of die scalp: 

lii) tnaniUaty: this mnvieys K-risatinn from tfie upfKf 
jaw and teeth and overlying facial skin; 

(iiij pnaitdihtf/or; tills rtinvvi,^ tensation from the 
Imver Jaw ami teeih and rtvi*ilyiiig skin, And oiidiikary 
senjatioo [but Hot t,«icl from die front of the tongue 
and mouth. 

The mundihular divisioH passe* Hnw'» to eni« a 
canal irawmog the lower jaw. Tlie opliihaJink divisjon 
entm die back of the orbit. Tlni maKiJlury division runs 
in a canal raiulwiched between the orbital floor and itie 
roof of the tntocitla to rinerge on the front of die cJieek. 

Tin* fifth nerve aim ha* a '■nuill ntafor root, coiicerned 
with lint iTiiitclc^ of mjuilcatinn, which leave* the tkuli 
witfi ilte tnantliinihir diviEton. Thu* ft will lie seen that 
ilie fifdi nerve b a mixed wnwirv and motor nm-n. 
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VI. The slxtli or pathwlic ucrvc c^onirob the lajt oi 
the 4ciiJ.ir rmuclc^ It h puit;^ TQoior. 

VII. The wrventh or nerve is tminly eoueerned 
^itb tlie fjicbl tniitcles^ though it diKi activates the 

iiOQ of of the ^livar)* gbtidfp And conveys t{4Ste 
icmatmn front the front of the tonijiie. It li^^vira the 
pcMlerior (qs&a of the jJrdf by entering the internal 
nuditurj' meatus on the itiner aspixiT of ih<! teinporaJ Iwnc 
ill company with the eiglith nerve. After a winding counie 
t\ithin the tentfjonil Ixme tl imierges outride the skull, 
immediately nii from of ihe nmsinid process ond mic.m 
the siibsmnce of the paToiid gland, in wtiich it dividi^ 
into RTveml twigs supplying the variout grciup^ of facial 
miisclcs—scalp and eyelids: cheek, ntne nwith t mjhI 
the plan-um in the neck, li ii a mixed irnwiTy and motor 
iiervr- 

VIIL llie eighth or nudiinry iicivc coiuiocts the 
Eiincf Wf dec|i in the tub:ttaticc of the La^^poral bone, 
vniii the hiJidbrairu it b redly double, serving two 
tiisdnet fnnctioiLt; 

(i) Titc acoamt: which curries sensaiions of 

ffUpnd and pitch from the true organ of hearing* the 
cochlea : ihe^e sensations are nfi bycd to I lie uuditon' 
jxirl of iho ccrebrol rortcx- 

(iij 'Hie vtifibutar p^imnt which Giirrics pomin&l 
sent^tjon from ihr Knni-dreiihif catmU of Uie mlcrnal 
car, die organ of hahutcr, to diT' cerclriilhim. It pro¬ 
vides cnmstitJit informadofi ai lo the changes of pou- 
tion, to flid hi itiahiteiiance of tlie erect poddon. 

IX 11 L£! tiindi or ^/wo-pAffry»^ee/ nerve h almost 
eiJlirely sensory^ though it al^ activiite:f parotk] ^re- 
lioii and iome Utile mnsdea associiied with th* pharvnit+ 
It conveys sensation from the pharynx* tonajl* and back 
of tongue^ induding taste. 

X ITic tenth nervcp^ the tragus, b very' mipemani and 
complex, rJrrcnding thiou^h Ihc neck ind tJ borax u* the 




L>66 

^bdotnccu It IS sui Pismituit comjiajicriE ot ilw fiiitondn^ir 
tyitem camroLUng jisc visceroi as vkc sec l^tEr, 
aiiqtojnkai course cn neck and chest lias been refcfptd 
to previmidy. Its mimj branches arc: 

(i) In tlic for rnovetnents oi the pharyngeal 
md Jaryngeal tniiscleSj sen^tion of die Uiiiii^ oi 
phaiyitaf aJid hirynsc; 

(i) In the ch^st^ it forms the cardLic plexus 
contndliiig licurt aciiunj ttir pulmctttiiry pkxu»eg ai 
tile TOOLS of the lujigi^ 4tid ji jIvo stippliei the mu^o 
of the owofdiagm 4iiid hitinchii and Uirir 

iitid carries se I aaiiojt fTOni iJjeir mucous tlniitg^: 
(ill} in the itbd^nu'fi^ it supijjms the gbtidv 

and tDucous mrtiibranes of tlie sroinach msd duo- 
dctTunip and si'jids twigs lo the Uwr*spleen and kkliusys. 
XL The elrs'cnth or ac^rfjory iim-e it [>urelv motor, 
and iijppUi:* dre irmselr of soft palate and pharynx* and 
ilwf tterm>iiiLuinid ufid trapezius. 

Ilic fuELihi leisih and rlevetith Rcrvfes all arise fTOjirt 
tlteitiedulla^ and leave tise nkiiU Ixise through the jugular 
fornmen widi the Itilernal jiiguhir vein, 

Xli. IJie twcIfUi Of hypoi^lanat nerve ronlrols the 
musefe of the tnngue and floor the mouth. 

One [K)mt, cmnrnon to Isoth apitiai and mmial nerwj», 
rriiut Ixr timcte here. The fibres of inotor cnmLil ricrvi?fs. 
or the timlor portions of mixed rjamal nerves, and thoie 
of die motor raUs of the cord, arise fmin tJidr cetk in 
die cerchr^! nuclei or Aineriw homs and |jius oui wif houi 
u break to fhuir dcitined mii«i:lr5. But sensory fibres, 
passing in froiii dke skin or oiher leitwjry jfurfacr’ end at 
a group of cells siiniited outside tlie bmin or cofd; the.^ 
ccfli make up the knobby iwrlling^ on tlte fjos- 

rerior tpirijil roats^ or on the sensory fimnial nerves as they 
lie CFTi the skulj base. It h invarialilr \hni all icmor^- 
ntrws. have sucli n ganRlion: uiid it ts the axotis of tlif 
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^cuiglkpn ocdls and nnt the origiiiaJ ttnsory fibres which 
kjltijnatety enter llsc ocrcbfoffpina] axis^ In other word^, 
iriolor iinptds^ are direetj sensor^' impul*^ air mcdiiiiHi. 
TJic ouif^ing motor pathways arc kno^vn a$ efTctcrUt I he 
mcomiiiff sensor)' fibres are alTereiit. 


autonomic: Nervous svstkm 

SympathelJQ and pafa^ympitbetla. 1F%. I45.) 

The aiitonotn^ rieni'Ouj m distribulcd to the 

■Lbocrft“tbc hollow ijitcmal organs—and to ihe blood- 
Tt control! their smooth miiscuhiiUFr and the 
secjctory activity of their associated ghmds. Becmise ah 
itK iwrw fibres are ultimiitojy denvtid as an outflow from 
ihe cerebrospinal aids tUkelfi it L$ analogous to a LixlciI 
Atiihority in more or lea® ojmpkte dwge of sewage and 
franspoTt arrangnTirnls hut only in viitne of powers 
delcgitted to it by Gfivcmmcnt itrelh And these aTiaiigci- 
TTieii tj are Bureeptihlo to indirect modi luxation hy that 
Gcwenunenl, not throtigh an act of will bu» ibrough 
mtotiofi whkb InthnateJv alfccLs vkccrnl activiLy. 

Tlir system containa two complemtnl;iry patts^ dir 
tympalhch^ and ^rtfjympaf/irfrCt which a re anatomically 
a ltd fiinctionallv differanu Boih supply the vlstcm and 
vcs^els^ but their influence h mutually anfagonistic. 
Each acts l^y liberating at its nerve endings in the organs 
specific chcJincal siibslatices—ifi tlie ca-W of 
the sympatbetic, arctykMiftr in the psstarvtflpatbrtic. 
And the acliom of tluJtc i^iiljaianwa arc niumally ariia- 
pinhtic. 

The rffecis of llic sympathnic are tlnriO of great licvdily 
activity mid prepa radon in relation to the primitive 
reactions nf fear and flight. It con:Urict5 the skin vessels, 
nf- raising Lhc I klnqd pressure and shunting more blood to 
henri and brain: *^>eeds the heart beat; drit-? up glandular 
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and rclix» ihe walls of the hollow omaiti 
allowing tlnan to BJl. ^ 

In wnliasi, the {Mjaiympatlielk deals w-idi more con- 
icmctive building-up acttvhies in times of (mntiuiUJtv. It 
ildarei the jxrriplicm) vuscti, loivcre tiie hlood prtskire 
and dL^kntes the heart; «dtej secretion; and empties 
the hollow organa by nhaing their iphuKiei, ajid con- 
tmetukg their w'bUs, 

.Veyerthdess. this genemlizailoti of their actions u an 
over-^plirication. The tvio parts of tlic system *» la 
c^pl^ and ftciproca! control of the inidmat oigans. 
Uiough one or other may dominate in Tnarttedly anxioui 
or p acitl iiiciivid uali, To piinttc oiir onalogy^ we may 
imaEinfs a Local Aiidiorit)' tan[)loying builders who bodi 
miilte new house* and Itooclt down old ones, but whose 
aetivibcf Overlap at numy point* and require constuit 
Cd-opcnit[CHi^ 

AnaiJtmkai ArfQn^fnmtit. 

The t/mfrdth^iU is ^ diain of on cadi 

Bdc, running tJie whole length of the spinaf mlimm 
Iram ailiu Id enctyx^ where ihe two uteet arici fuse in a 
smple ganglion \Vc have tuet tht* dutln (>-ing or, tiie 
odes of the vertebrse at tile hack of the abdomituil and 
thoracic cavities, whcK there u one gangUon to eacli 
tegtnem and spinal nerve; and in Uw neck, where Oiere 
*n oiUy diree- The outflow from the centfal nervous 
to Ilie jympatlwtic is by a little commumcanng 
twig ftom Mcb spinal nerve in the ihoracit and upper 
l^bcr region la the COfTcsporicliii^ ti\iiipAchctic gang*' 
lion this ganglion ihe wym- 

pathctjc disttibuttofi ti cfTcctfd in two wayi: 

(i) by a relortiing twig to each jpinal twrpe, tho 
^veiling out in it to the sfiinatic stiucturrt; 

(it) by the formation df pleacuw, branched of which 
fonn a network around the veaseh travciling ta the 
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visci'rif, tr.f., tins cartlbc und puJn™iar>‘ pldxiiK tit 
I he clns% ll ir tpbticbjik ncniTi runtitng tiown frop] 
ihc tlinm-cif; chmn thrmgh ibts didpbragn^ to ihc mtm 
pLcxtu uiid liieuce to Uie howr^L 

Tlip piifituymfNith^ii^ tyitcTii it less obviotuly djilirtEt, 
for Its fiisjTSi arc mifely cootaiiied iti certiiiJ cnuml atid 
tiicml iietve^s at citiiercnd of tlie ccrcbraspinal axk. Tliis 
former f<^tppty ibc guilds and veasets of die hesid* the 
latter the bladder, nxiiim aid genJtal orgaiu. But the 
letith ciranLal nerve—the ira|cjus—is the grtat parasym- 
puthelie iMve of ttic !xx!y, travelling neck, chert and 
jlxJomrn to supply the vbeero. 

I tie uKiiinate sympaihetk and pamsyinfiathettc iwi^ 
to the indivklujil organs are often dbtrihu[cd in cominon, 
II nd arc aJwayi intemjjjtec! |jy a relay m a peripheral 
ganglion Ifcefore reaching dteir deadwittcwu 


SrEClAL SFA-SE ORGANS 

The Eye, 

TTbC globe nf the eye lies emiwdded in dae oihital fat, 
embraced by the srruiJl 7nusr,h4 which spring 

tmin tins bony walls of the nrbtial ciaviiy ardl move the 
eyelMll in ah din-ettoiis. It b a sphere niinmt ait inch 
in all iUiimeters, with a moie local cotivcx bulge at llte 
anterior pole fortiicd by the tran^pareiii window of liie 
iioriMrd. TTic nerve is [slilULEiisil bi^hind and njiis 

back in the orbit like a ftalk to rcarJi the crimial eavitv 
viai die optic foramen. 

The cytsba!! kst* three coats: 

fi) QJi outer fibrous coat,^ the tough 0|nu)u& pro* 
tcciive tfic while of the eye which tumnundt 

the whole globe estcept where k merges into ilie cor[n::i 
antetioriy; 

(ii) an mtcnnrdiatc pigmenufi bytf, the cAoroid, 
which finei lint sekm and h ntodified fn front to form 
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the dinphragiti of the frii:, Hm rests oti the lefts 
has ific central apertun: of llic pupil^ ihe sin? of whkh 
is vnned by the ccmiractFoii ol the undermuscular 
dUoTf body ; 

(iiij the innermO^I nervous layer b tlie rttirm, 
AdapEed fitr the reotpeion of light nUnmlir and extend* 
itig (orwajid no furUtin' t!mn ihe ciliary body; It it 
pignurntrd. oontuitiUtg the visual purple tvhicli ii 
blear (led by expmire to tutnig li^litj and CDtabts <d 
a very eoiiiplrx Jiiycxed paiterti of itervr tdb wbon* 
fihiK ultiniiitcly leave the eye in the cOmniott bundle 

if 



Oiwiw 

Fk], I'Id.. SertKkn liitiTugh the globe of ibe (cyr* 

of the Optic ntrvfr. The paint of attaebmenl of the 
latter to the retina n tbo t^piic dnr nr IjIumI apol^ A3 
here there is no rootii for visual recepliotlf snd ir ll 
here that ibe centTiil retinal arlery atid vein enter the 
e>^ by traveling the m\m of the optic nert-e. 

TIh: tefniciiiig inedia erf the eye ore olio iFiree in 
tmiftlier ^ 
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(i} tht ^titrry humour filb ibe aut^sior 

chamber* the Tp.tcc between the oumca atid the troni 
of the iria and Irru; tint! aiso jiervadef the little ptw- 
lufiof cliaTtiber, tlie ijattow miirginal cleft between 
lens and back of irk I-ite die cerehrotspimd fluid, the 
aqtienui L»i licinq eojialamly secicied from the drcula- 
lion and rtsbsoriKxJ. and any inierference with ihr 
latter may caate a dungerous rise of ocular tension— 
^bucomo. 

(ii) I he craiifliuccni h-fiJ k solid structure cjidcwd 
in a cairsule, and inarltedJy ttiore csonvirs; on its [m- 
terior ifian its anterior mjmi; and ihl^ curvattirr b 
rnodilied by clLaoi^ m ihe; tension of its tuspeitsorv’ 
ligament to acciiinmxJatc for near and far i/Lsion. 

(iti) the grcal bulk of thtr is filled with the thin 
iratHJuCTQt irlly of the DilF^fauj humour^ traversed by 
ii oeia trill canal runnui); from the entranoe of the c^dc 
nerve to the back of the lens, 

Eyrtidi and Lummat 

Tike tfUpiXjrThig subsiancc of each lid h the tarsal platc^ 
a layer of dense connective tissue; the eyeloshea are 
atiached at the Sitl-rtiarT^ns^ and the inner surlncts are 
liiird by u delicate mmilxratir. the conjundtwit, which k 
rrflecied over ifse cornea and wdera m front Tfiii b kept 
inobt by the «cretkm of tears by the iacfimsi glmd, 
which is sitinticd in she ujipcT and outer part of the 
orbital cavity and has several ducts apemng undsrr thr 
upper lids. The secretion is coOected in tiic la£jimat me 
4t the inner angle of the lids^ and from lids the rojo- 
foertnia/ du^t runs down tlie sidewall of the nasal cavitv 
to dischaigf the tears into the nose. 

The Ear. 

Tilt ear fails naturally into three parts: the 
the rntdiit* *ar or iymp^ime asvky, and the inUf ftd 
CrftT or tabyrinih. 


m 


^NL4tO«V 


The conthu of iJie fiinna^ tlif fuitrieU 

limped Ofgnn for die onllccukja ot murid wavt^ d tliku 
pliie of ekiUc fikincartilnip; cowred wiUi skwi; iJib leud* 
kuwi4r€b to lJi« middlcT esir dung u oamw omalp die 
external audit&ry Tliu k a ehaiiiid dri inch [ong 

with walb which me eitrtUdgirious at the forfdco but 
fmny they appt'cxich the skuUp and liuod by miumed 
wax-^ecrclin^ jgfand^^ Thu^ the rxtnirui! 
car ismo^lly outoide ihc skiiU^ whiJc the Tniddlc and inner 
cotnpaftments are dttiated acttiaily witlmi ihc tctitfiarat 
tionp. At lilt liottom td the tdctcmii] jacatiii, the ttiiic 
riroiiUr ^ympnme — ihe irjidmrii--cofn[j!ettlv 



t^ai. 147. Vht fciu. 

ihuti ol-T tilt tnlddle car cavky^ except when pievloui 
diaoa^ has left a pcrforatioiii 
The middlr tar iisdf in a roughly (niboidiil cavity, 
tn rool k the Roor of the middle denial fossa of the 
skull; ihe cardrntn k its outer walls ^he Ixmy 
c^m of the Lhrirer ear lies tiwdlally* And a c^alp the 
Bustif^kian cwuMicts It with the ttaao-pharynx, pro* 
vidkig a route for ascending iiifecitioii and ulso a meiuit 
for the regitlfttkin of air-firp?«iirp in the chatnlwr. 'Htp 
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cavity U ?pann(?d three tiny bons^ the mditory 
wliicb lirik the tymf^intc ntiiirnhrane with th^ 
outer wait cf the i niter tAr, trunituittieg l>y bone^cofi' 
dueilcm the vihmtiniii wlufh Jirt icl up by (he 
impulses in ibe rrsoiuiiit iciirdnini. 

The irturmd mfj deep wIiJimi the Letnpnrtti Iwntj » n 
complex the labyrinths whi^ i* 

lioused ill ail t^xa-crlLv-filtiim fmiy fhoni^ier. One part h 



poneerned only with ihc itense of jxnJiicin and orknu- 
tiofi in apace. Tins consblat of three tiuld-hllcd rrmi- 
CTTCul/rr troTtalr arranged m llirrr difTercnl planea 
mtiludly n( right angh:*. PmtiirA] rhangeS Cfluse tnove^ 
fiirnt of ihe contmndl flnkl, j^xciilng die limr-lipf»d 
cdli ilniniz ihr csimb, And iliw impulirture tratiajnittecf 
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U1 die mcibular portion of the nj^htli nerve* Tijc other 
pare is ihe cachita^ the true ori^n -tii' heaiiiig^ a spirally* 
coiled structure rdpondin^ to pilch truosmitting^ it 
v'la Um acoustic portbti tif the eu^hdi fwr\^ 

Two little wtndowr^ lie between the intuit and middle 
cacif but Uicse aie i^losrti by iMembnme and by otte of 
the ossscics. On tJie i itrwr cfimkij ati tutejnaJ! 

^ory me&tiij allows the passuof the sevendt and eij^hth 
cranial nerves into the temporal bone from thft bnun* 



aoAr. The KpiuJii iiBi be^n tdiiDved, WE 
arc loddog At dinidc Ifh iuba) otvity. {Mkr 

If 036. 

We have seen that die exteniaj pbirt of tlie nose i$ 
panJy bony at its baw, where it k part of ifit skull ; wliile 
the tip and mneti of the body b fibnjcanilaginoiis. The 
iiasat cavity itself It divided into right and left halves by 
the iiasaJ teptum, cartilagincxis in front and bony in the 
depths Tlw two cavities open externally on the face at 
die noiLriLi or anMtor and behind into the noso* 
pharynx at the postftior mud. The side wall of each 
cavity ti marked by three fidgw, ifie superTor. middle 
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and infei^or £oncka^ the lub^tjmct! of each of which b a 
fragile scrolled ttirbinatr bone; 4md bejieaih each nvtt^ 
H^ng turfsbiiiie is a eomsponding fwm or fn^n^iij. 'Hie 
accessory nasat air siniii» open winm or Its dirctlly into 
CMC or c^tET mefituAp tlic ntitxUbuy antrum iiraighi inta 
die rnkldk iiiealii% ^e fiORLal sinus hy a nmrt iortijQiu 
clsanncL AjkI t!i£ lining iuiaiJ tniiccpm tnemlirane h 
tbeirfore fiwiy conlinuous with ihai of the suiujes* which 
nuiy be $econ^hirUy involvni by n nAsal inr-ecticii. ~l he 
actiial smEdL-^scnsiljve rf^ion is ciii the roof of each cavity^ 
wlicTie the tnucoia cotilJLirH ttie pUacioii’ celb whtjse 
fiforw ntake up the fini cntidiil nerve; the reimiiriiJer of 
the cavity is purely respiratory in function. 

Thf Taitf Ofgms aro certain nxxltfied epiilielial cetb^ 
the taste budSp found mainly on ihe dorsum and lidei of 
the tonguep mid particularly nuraerais over Jti iHsterior 
third They are abo Jouiul on the loft palate and 
epigtottd Their impulM ate collected up In the seventh 
and ninth craniitl tservw* 
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EXDOCRlNi: GI^^NDS 

Moar of llie gbrtcb of tiie Siody niv (Jf extcmsJ 

An otii-Doii» duct cairw thrir inm ^ 

body C3ivity (i^iliv^ry glmncb monlh) or holJoiv oir^Tj 
IQ duodenum} or m lo the 4)dn fut/jci; 
(^b^rcuin gbtJiii), The eud^icHm* ghiiidi luve no ducUi 
Tlitir inlortiai ^ecredotw or ah^ffiett into 

the bluod-stremti and diffmed tTirpugluXit bqdyK over 
^^hose fiiiKtioui they eKrTCtse tut inliEnAtc und dellcatelv 
Bonsitjvc comuoL They tisefkidf liic pituiiiiry^ thyTOid, 
p^kmlhyTDidi, fupnircuul^, jmnciCiU, oviu-iti ajid tiiatlcle^ 
Some arc i;:ap3h1c ai one mitl t1 became time af l«tli 

rittemnl and rxicmu! crcietion; ihe pDuoreaj «rcTtt45« 
dige^w juice into the hf^vl as wdl tnsuLin into the 
bkvod. dir m^incf and ictticles form wn and ij|>ciTn 4 iowja 
ju viell as dicif moje and feni:ib hrmnones, 

Tlie Fut±j>tf/y lias l>rpn do^rabd as *‘the leader n\ 
die endoertnr ofclicitra” for h l ontrob Tlir,‘ activity o( 
the other itland^ to sosye extent lltc ^ijce of a fwn. it b 
filing from the tmder-iurfDo? of Uae forefiruin iininedj- 
atcly behind ihe cros^m^^ of dir optic nerves: It Occupic* 
a little socket lirtween the fu^hl and left inicldb cruiikl 
fosstH Sec lion diowg it eo coiiai^i of nwo lolm of difTcriiip^ 
function. Tlie Jttitfrjii*T lobe it eoncemnd “wiih groveih 
Overaedvity an childlioud csiinet ghiritkni; deilctciMrv 
of this portion results in ituntiiig m dwarfing, [n adults, 
owactlviiy caiurs the eondilkrii Ithnwn m acromegaly. 

i7fi 
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P/tultory 


TTiymiti 


Cenftal 
Of fan; 


Fio, iSa tite «Dd«:riu» «j4in4i. 


TTiyrofrf 


Parcthyrol^s 


Suptartttofi 


Foncftat 
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Mi VtTJMV 


AQ enldfi^tiuiL of the hmd aid 1iiiii4l^ ar^tnDpafciiiriJ 
by tnentd retandadcKi. like pa^Urior toti^ cotitrok tllc^ 
Winter ba^nce of like bodyi dl^nd cotiditkoni iwtlf 
in Hit MtrretifMi of mi txceiiave ainpunt of dilute utitMr. 
ft fcklio IniiTtam ihf toinua of £iuwtb Kimck 
rwiikg the blood prcssnrr and liclpuig lo empty 
fiowek and bbddcr 

Tlie pimiUry us a whole tnlirnaudv ooticerned wilh 
the orvar>' in ii^ulnting ^he female cycle of ovntujoii and 
tticnslruationi tlie development of the pregnanf ufcru^n 
and the proem of fiirth or pamiitbri. 


Lebc 


I'lQ. IS I- 'Jlkr pliuii 4 i;y kreiiiiti. 

(Af^nr ^jnrrji 

Tlur- Thyroid bkii already dncHlied in (he seetwii 
of till* Look dealing with tlie neck, Itn M^n'ttnii contmL 
die rate of l>odv iiiein1>oluint (he gcncml cycle of Iniildiitg- 
up and breaking-down of f>ody Ext-css cuu 9 » tbr 

oveiriiriubilify, rapid pujse, ^taring e^tsi and oranitig 
of the oonefitinn krM>wn as Graves' dinrafc. l^ltciency 
cnitset ctrtinism in childhood, ai>d an oliese sjonv-wiited* 
nm in laler life. 

The Pumtkytoidi are four small glands enilwfldcd in 
<hf ihyioid capuile, dtfy coiiirol the nurraltnlinn ol 
cnldum. and liiiH die degree of fiilcificaticm of (he 
skeleuui gvuo'uUy, 
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liter Stipiartnal ^UniiE 1uive> been clncribtd in the 
iitlKloniri! tiA imcigular caf^lUi^ orgaru fitting on the 
upper of the kidnevis. Tliey hikvt sin ouier rind nr 
mni?f iind an inner mrd\tlln. The lurketioii oF the 
nicdullu is intiruattly connected tviih ihiit nf the %ym- 
padictic and indeed the two liavc drvebprd in 

conunnTi. ThftrtJgh its Itnmtoiu:—^drctialiiK:—sm itnnr- 
(Jiatc r«[ioiw lA pwiiliile la eniwi?riic>' liluatiniinj a 


L l#ftf 


fpccding-1111 of the drtailfiiiotij ratting of blood pire»urr, 
-ind jiKjbilimtion of tlie hwf-sugar "FTir ctHttCitl fiine- 
lion \s I™ ckar; it roiioum water i^nd mU 
and deficiency b slowly Fatah wiUi prc^oinu) pfni^riitkur 
"Ilir internal tremion of die ftamrraj^ it irntji'e, 
r*j«-jLiMl lo llie udliiiitiioji of fugar hv iLr tistutis; iti 
iJrfld«itcy b die cattw nt diaFieto. 


The GondJj. TItr ovmii!:^ jnil leitjcles„ besides foiming 
die reprodoctivtr rrlli—ova and 5perinatojoa*--sHiFeijr 
the luaJc iiud fcjiiiUe honnonrs. These arc rwpondhk 







JWfATQMV 

fw llie rievclt^ment of wfwn are called the tecondarv 
«Mail dwwtnitiic*, the nitrUma, though not the* 
jsMwntiali, tnale and fttrulr wraalitK, Thtac include 
niimni^ d«p va«, coiinte ckiti and narrow pelvb itf 
men; Iwtrlrssncss, iinooth dtin. hro.id pdvb and mjb- 
cu timeout fat in women. 

Two other CM^rw JUt wovtiinei claimed at eiidit«inir 
glandt, lltuugh it»ljy no meain nertairi iImi iliry mmft* 
any i)wcific fuiictiufL The /nfitnal gland t* a tiny out- 
Kttiwth from ilii- roof pf tlie third ventricle of i|ir finilii, 
a vatigia] idic of the third eye in die top of the nknll 

|>rH«t«c(| |>y Hune ILuink 

The TAyniH.i it ji large iobed itruclttre in the foetut 
Iwhind the Iippw [ism of the hreatUioue, revering ih*; 
front of the gTOftt vcsaelt and the upper perknnUmn. It 
grrally diininiiha in dw and may even cftiappear after 
die firti few year* of life. OvrrgTowth of the diymm in 
nrhilt Jife ii winctimn found to acennpany emoin ewe 
ami ierioiii dJioua of the niiiiclei and nervout iystetn. 
T^t minute rtntciure of die onypin is very thnilar to dial 
ttt n lyrnpItAilc ^mid. 



cjwmK xjii 



turn 




TP-# f'F 

I'lii. i33L lii'' ThI PP wMi cfiklMwid cxpoRKl Iff ftfirttMi ti 

IheL knr tiiliirB vs^tuFk. 

Mile Qi^m. irtrn d«v«kkp in die «ljdcifnirijit 

cavity* \mt pJ« dr^vw^ii dwnly Mvtw h\nh in «i(er tKe 
kw^ tkin of Uit r&teriE-niJy, vi^tirrE tliey 

ImtiK Jtfvvn in ihr (Miiieutii on riith jidc ol t\\it roiH of 


REFRODLlCTlO^ AND DEVELOPMENT 


Reproductive Organs 

Tkc estmtui orgJ4fi4 4in: Jimiwii m the t u pair 

of r#it^f in die mate fcimiiTig the ipiPTTnalQ^jeixs ii pair of 
OJ^’driri in feiijptle tbr ova. Tlw" gerrtrraJ plan 

of die reproduclivn tn both seMet u not dissiinibr; 

hut the final aJuli lomtt nppeu very diflTerefU IpnrjiiH?^ 
wtlik the ovaH» mnain iji the abctotiiiiiJiJ cavity, tile 
itiifief eoiiie to lie ouukle it. Atid in tlie femalr dirn; k 
a uterio ID house the developitig eiuhryo. whSlu die p^nh 
of the m4ik b tepre»eiited In thr li.-iimle only ty u dim- 
initiive organ called die clitnrm 





m 





thf perij;5, 1 fMffip I'eni^iiui otjliijuc [uiMgr 

Hirwtgh ihe al^niriinal iimscJet Juii abo^ ihi* Ji^guJiuil 
ugajiicnt, ih* mgntitul canal, dccupicd by the Jtalk uf 
tlw testis iir siHTRiiitk con! which urrits blood-to 
tfiff or^ti and the sporm duct Uach to the pelvic cavity. 

Tile lotca are ovoid strocttitw, with a tough fibrouj 
capsule, tnade up of iufjuJn containing^ the fine tulie* in 
-which dir tpcrrattirtiKw ore foniied Apptird to ihcir 
outei side is a curved organ^ the ^pdJidymh, -whief* 


Btaddir 


iiflffs Oe^ereni 
Ufieief 
Semlnat Vaide 


Prmtote 


Urethra 

FjOi. i Mr 

Bladder «tid otifAiu kfi fi^ 


IVwitfW Ai|>rc:|:. 

T«ww the spenn fK>uj ilie lestls,- t| it an iniricaieJy 
(Oiled tube from which ittues the jualii rfimniiiic chojJiieJ, 
the tat rfr/rivnt twining up to ihr afxlcrtti«i. Tctttt and 
epididtnii* ite vnticiilly in ihe tcnituiiu with upper and 
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lo>v(.T nurnvliEicIi:^ i>y ^ srmui aac. whit^h vi 

K>£iicilju«$ tUstif^ndHl wiih fiuid to pmdu«e a h^-drococlt?. 

Till? tkfmm nmi. tttnvii tlw wdl of tlit [K?U'h 
io I'rucfi Ihr UiirJ( of iltc Jidwct p^n of liio liLiddor, whtfpp 
It lifii on Ujc upp^f surTiiCt' ol the pm^taic; heir' Lbcra 
iin ^jL^orLitcd sac aitajdhixi to its outer f^klc^ thr icriiirnii 
v^^dck for the rcocpcion aiid ^toraj^eoi sprmi. The- ducts 
nf Vflj jind v^ick fypfity via u coiiii'tK>n dua 

into the irrrthra^ which lic^ irinbcddvd [n the jjrosfate 
gland- Spmn art continuDu^y formed in the tesiw. 
storrd in the vrslfk^ aiwl only tfittr Ihr uttihra m the 
hnid tjacidainry act of siiitujil firgaarti, when tltiry an- 
disdiargcd via t)ir ufttlirii ajid prijis Ento iht feinak 
va^nji. It ditmld Ijc iioiPt] that the cjaeiilatrd Rukl is 
not jnii lliF upttfi, Imt a toinplux seiiiinai Htiid con- 
Liiniitg olsfjL the stcretkittf of v'tsiclcjs and prosliiie. 

T1ie fir nil consists of a cx^nlral bulh arisSiif^ from I he 
ccnlfc of tijo perinetjin and trovptHxl ijy iht urethrfi: and 
%wo kicfal CTurnf .npringini; from iho ?idei of iho puhio 
arch. Thrsic all won join to form iht *hait of the organs 
a rm-ii^seclioii oi which tl'iows t(ic dkpcwttkm of its C4>n- 
jitinients 155). Hdr, the part confining iht 
the conlinuiitlofi of tlm liull\ U ik' forpur iptfft^oium 
Ixrlow^ widi the ciffpitia onririniiatiflEi^ ol ihe 

iwo criir^p Almrtr on eadi nidr. J i h in thi^c ktier tluit the 
organ ow« ita raiiaritubk property of rapid mcreoa* in 
kngdi and t;irtli <m s;e>nti:il cxdiemcntp Fjcro-ming rgpd 
>irid cujialjlc: of tiitroductloti into iht vagtnii. This pm- 
f!KSS of encction^ caiitrasicd with ihc Raoefd state., due 
XQ ihe prcsertco of a system of cavernous spoors wfiich 
can lie rajiidly distei^^bd wiUi filood from the penik 
nrtoncs. 

Femitk Orgians^ Tlir njriJtrc# arc a pair of alntnnd- 
shaped otgaiiJJ. each lyltiK cm shi? ddr wall of Uir jirivis 
just ^pckivv it» liftitt. TJiey air studdetl with fluid Tilled 
cysts, I hr m+nTiiiii in wfiicli the egg^elh tn- nv4 


ripen, ccwnijig la ttutluHiy ti/ny nuHuli, nie warirt 
!t«! eirithfddrd In 4 it»-iiihntiM>in ^hect. tJic broad iha- 
fflrnf. which itreicbu* Jike a wJitg fm«»i fh^rutcnutoeiihsr 
Mde of tht pci™. And in thr upper free edpe of thu 
4ft the uUt^„^' tabti, atliirJvd la ifw urcni» 
'Ac outstittdicd iiniw ID ilH- djouldt« Tlicsc tnuwnlar 
dianncl-. o^Hrn naio tjie uttriw iDtdkdy, and h.tvv si liidr 
outer ends a fniigtd funneMikc enirajict wiijrJj tend* lo 
aifvc lowardt and ombraec the ovarii^ »* easily tn 
rccrlt« tJjir rifie ovum when 11 is ibed. 

t ferjti. Tfir woinh u a hallow otgan, wiiii iliick inus« 
culur waJli, lyin|f |n ,hc middle of the f>trvH fjctwttu 
bl-iddcr m front and imum Irhind, It coTiiiiiitniojit* 


» 


Carpal 



<ir\4 ArteriM 
cf 


Cflfpui 


Ccrjmt Sfian^mtfm 


15^. Om%-fcc(ki4 d 4 ihiiTi iMtxt 

Mow witli the vagina and at rjidt tide wilJi the uteriitt 
miiw. The orgati t* tilled lorwunls 10 that Uit aincrkir 
sof ace rests on tlir liladder, and the tKiaerior uirfatn 
far^ up as well« IwtA ; Iiodi surfiict* atiU the dtniic (or 
/Moduli att rovenfd witJi iKritaoeuin, ajkJ tfit periwiwid 
pouch tietunieit urt-rin^and i^ctuin b clt^n^At part o! 
tht n^iduiiiiiml c^ivity 

Tilt virgiji utemn [s three inebn lortg, its w;*JJ an inch 
duck, fajiiifiuidima ttetwn d.owt the upper body, urn 
inches longv wilh .1 unpopular cavity ^ and tjjc lower 
mrw. Aft Inch in lenniJ, and rravrwj hy a tiAtruw 
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cervical caii^l o|)riuii^ Inio ihc iimin cavity at ilx mtcmal 
orifice ■ind brio the va^^Lna at itsi e^irmal drifice. The 
lining Tniicwi« incntbrnifc of the body^ nr ifndflmrtFium^ 
coistiiim riutiiciroij^ inucmitgJandt jmd ifnclergm striking 
tegular dgring ihr Tlie org^iii 

AS A iNxcMtie* enoTmously tmlargvd in gnancy, 

liui ttiurtu jtlrnoAt to norrmU idler cliildblrtii by a pro^ 
Cesi n£ ifivCilijlion^ dmilglk die cavity nevw f^uite fegaans 
it* virgiTi ^triie. Tlic titenii B *nia11 and undc^^ebped in 
childhcxxJ. and nhrinbi and ainopbics in old nge. 

I'hc is a dimemible catial rap.ililr of receiving 



die fwnis during inirfCfiurse aid dimying ihc passage qf 
tI]C child in jiartiinTioii, It r^vtends from tlu*^ uterus 
which it ineets iit an angb of 90^, to fiin down and for^ 
sv-Ajds through the |irlvij! Hoor and o\*'n cxlenially on 
the jicrincinn. Part nl tlie cervix acmaJly pnvtnidRi into 
I he vaginal vatih^ Jhe encircling rim of Vr hkh is known 
4 ^ rile (omix. 11 le ivoni uvJl of the vagina h iiishtialdy 
hicinkd with she baiJt of ihc bladder 4 ti<J die uurelhrps 
I he hack iivud i$ separ-Attd from the reciuin bv fibrous 
tmue. 

The exUrnetl gfttilaha are known ooflmis'ely 

as the t^uha* This includi** thi; mflnr pubu^ a fatty Imir- 
co^crri:! rmhurnM? in front of ihr pnhic;^ytn|jh>^; thcftkin 
fold' fonning the Wp^ the vAginai orificr. rnniprising 
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tiic outtT thick t^thw mid the inrii^ stciider 

Ittbia the ^humit * dumriutrve but sen^tivc 

eieciile iM^uiv^JE,*iu of tike peots the meetiiiff 

dl the luliu ill fronts mid ibe ati ijic)omnp1eU» 

parutioo of luuccui niintiljt^nr stretchhij^ iicrod^ the 
vaginal onGce m the vlrghi. which li ruptured by inter- 
oouiw lo leave a few peiiplieml tagsu The rxtemiil 
opening qf the ureiFira b just behind die cfiiorb And 
irnnH^midy In front of llie vagitutj orifice. There am 
numeroui miieous glmndt in llik rei^KirL 





km^i 


Man ^iJWt 
wjtfr ^ 


CJnoiiS 

Mmw 


Umha 


Hfmwrr 


I57|» The fifiiuile pfrurmni, 

Tln*fp in iin mguifiaj esmaJ in dir fenmle ai in the Jiiafe^ 
but ihb eoritaiiu nti esMiiiiial jim'i of die genitiil ’Orgnni^ 

otily .t nipfuiniiig 1Jj[atU(!iti of (he ulcms tcrniJiuitinff in 
the tU«4£4 of ihc grain. 

Thr 4r<ai£« luay Jk drtcHhwl hiw, ai the mamitiary 









Fra. f56. ’Vhc fevudr pinlr dnccinl 1j> ihxfvf tbr 

The p^iwuted Jiippfc at tiu? apest of ih^ brpiist h 

mrrotiiidcd b>* a D>linin?d areit of skm^ the diis 

is atudd^ vvidi i^-:l>;iC»iJ£ gbi^dK, h pink m tbir virgin 
Ami pcnmncfiily darkened in the i\t%l pre^ian^v Hie 
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ulatid^f arc ji^ccssorio* of ihf gi-Jiital systrtH: dcdgiietl for 
iiiiUf lutfCl'eliurk^ OitCY Odcilr in ii rudiinrfiLLiry form ih ih^'t 
male m well as the female. In the htlEer, they fonn iw'o 
brge rouTideil eiiiinenres heewcen the skin jsTsd df?ep 
fascia mi tlir fTont nf tlic chetf^ overfyirig- the pcclorui 
nuiscW; they ractciid ffiMn the second to the fixih liW, 
and from boiidc the ^rtiuin out tirwartK dw axilb. 
SnkAlJ heforc (njberty, they deiridop dtrii with tltc iitcfui, 
hypertrophy in pregnanry aiitl e^^pcdally at dte keiatiaii 
l^enod after drUvery^ and atmphy in irltl age. Tliere att 
iikinor cydiod diangts willt mcnnruatioii. 


Cianti 

Lobi//e 

Mf^/c 

Ducts 


Nippie 


Areofa 
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prrfniatccj hy milk d«icts u( iis 

Himmil; it nnd imritairu rimxiilr tiyiuc. TFir 

gLijitJ iutilf dit^idtril itith nuinifn>u^ tolm hy tUiroui 
of which gi» deeply lo raf^ieii the 
uiTpin lo iJu? (Jirat wall. Each l«^« rorjtaiiwi a hnrnclicd 
ay-stcni of renting glanti-ifUicya much 

pervading fully rij^ue; tlic luyger diictj ooitvrrgn on thf 
iiijtple, uiid expujid Jn»t Ijeforr ttrurhmg it u* the jnilt 
■inuso or reservoifi, I be gliitid spua-t art only dhtendi'd 
with inilli dining aaiVC ftiiictioiiing. and ihe nrgjin at n 
whole is JihemEiy nippJtcd wiifi Ncmd-vcstrhi for Um 
fMirpotc. 

Keprod action. 

\Vc timy now givr u hrief arrttiuit of ihr reproihictivi. 
|)roctas, a cycle regiiLticd and conirolti^ by 

Ihc endficTiiit gliaich, |ianit:ulur]v in the fenude hy tht 
pituitary. Each inonih an ovarmi fuIUclr ripens in tbr 
uvary, discIuirgLn(j ju ovimi into the ptriloiu'al cavity- 
thc process of oirifhil/on. '[’hi* rgg-rcJI tikcn np hy 
the onfice of the uterine mhe mtd pwipclied along tlul 
channel hy pentratris towards the litem*. Here the liiiiiw 
hai tsecomc highly vascular and Udekened, intputd foi 
ciiiLedding oJ a feitilijxd ovum; uud If, as u unuillv 
the case, die ovsim hoa not lieen fertilized, tile mucou.* 
iiiaiiluaiie a eventually thed to cause the bleedinc of 
mrHiU^thn, This is taki-jT « the beginning of the 
monliy oyide it Lisn a.5 day’s, and tlieii a new iinini! 
ficjijm to lir Imjlt up agaiti and U complrti’d by (he 
hmrtceiith thy of ifie cycle, midway hctiveen two periods 
Md It » jusi at this time that osiiLnron occur* ugain in 
the ovnnes. ;nii« the cycle afTectt liath ovaries and 
uten«j tmi!nlioii and mwiatniiiiion ulternatc rrawlariyat 
fortiu^itly mimnb. die lueriiM? lijiing is coiiipletcd and 
receptive during the latter half of the cscle. ifevtiowd at 
meiistnutJoiL, and reladli jn the first half, 

FrniiUaiion, ilic mitori of dir malr spermatozoon wirlt 
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the feniiile occurs isonniUly in i\ic uwrmc lube a* 

Elie egg « itsm-ing lowarHs ihc uteAJs. It can only occur 
if at thin tipte a living sticmi ilerivcd trom the mnle by 
recent imercotme has mndr Jti way up titc vagina^ 
thmiigh the cmix am) inem> tnln ilic »ticee»* 

therefore, depefnii m\ n near coiriEWriJCe of iiUcrcoarsc 
4|lil ovukikiEip 
Dflvetopment* 

The rmclei of the Iwo germ cells fiisen and the egg at 
r>nce bcgiiut divide or i^cgmirnt to form 4 tinindrd iiuw 
of celb^ whrwe fiunilxt in doplilcd iit mcli division. Thin 
proem Iwgirii IwfrFn; entry inio the ultrm, the jouniey 



Proc«s»f 

SfoTk 

r^kS^c 




^nejoffc 

Sdc 


E-i'-. JW. in iW de^elnpiiiftniot i]sr Htly ctfibrm^ 

nlojig thi" uterine ttilHf rniiing several days, once in the 
uieiiTif tasity ihe ovujii aiJlHsrei like u Itaraaitc^ estcnlin¬ 
ing im itjcir a cavity iit tht; nitieoiii menihripie^ in which 
jt becopre* embedded lOid sealcil ufT by ii blo€Kj cldL. 

TTir early Ktiibrvo cwipsti ol link irime dmn a pair of 
juics or vtsiebf^ the amnwtk easily iiin) ibe ynlk*ia^j 


Placenta 
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wilh nn plale w|ijf:i‘i U ibf? rjnhr^^oiiir 

*irrii III individual flrV'c!o|itn<‘hl occ.im. 'Hit 

zinnia! tc t^ivhy looiijy coining to lint ihr 

wIkiIc uf the utcmi^ sttd i% Blied the arnniolic fluid 
UiitUh^g till? eiidiryo, Ai ihr jwtiuii iilf ttf iriipbntatiqn 
the mniJuiLc meuibranc cninplcx of 

fTinged vascular jiK-nciratiiig tht ulrftnc ^-^kU 

and 1lat}ll^d fre<?]> in ihc blcxul spacer of dke luiicr. 
Tlitt cnnithuccii ilip mass of the .iftcrbirih or 
a if lick fleihy di^ of 6^fi iiichrrs diameter when inaxiinully 
drvrloped. 11 i^ here tJ lui mu temal and oriihr^ionic ci rmh^- 
tinm atr in clomt prosdrniiy; hm there is no direcT corn- 
iiiuidcatiorij <JR>'geri and foticf *nfi?nanceft havijtg to diffuse 
across ilip u:|%\ruiing b>tT of «?lLv Thr other ornhiyonic 
cavhvp the «i|iire¥rd by ihr grtiwtfh of 

Ujemnnioii into *i lUinow sulk, tiie cn^tif xhr umbUif fti 
jTord wliich comiecis i(je df^^dfipiug child, fioiilin^ im?ly 
iti ibc aniniotic fluids to due centre of tiit^ placrntu. llw* 
<]ord a 20 inches long &i birth, ’ipirully twbied, and 
canics [ii i\si jelty-like iulTstatKX die two ujiibUjcid 
armrits and the shigle inubilkal vein nf ihe idcliis. 

SifK:c Ibc focitis sends iis sude bbod to the pkccnta 
fpT ox>'gctLitiDTk and nitlTiirienT^ ihc titnbihcal vessel!? 
rcstiiihlt the pidnwmary nunb, i,e,, thr. iirsenfrs contaio 
slate vemni» liloiidp ihr vcim frvdi arterial Idwd. 

Emhi^DniO tuyere* rfn* rariy embryo soon come* to 
p<»sc« three kiycTi fit eelb Tesponstliltr for the rrrigin nt 
all Ijody tisauei and ofgmrv 

The outer layrrur ffmm ihi- skiup iogbinb, 

h;iir and naiU: the nerttiuj ^-Hemi and ilka c^ntial 
inns of ibe rif, c-ir atiii nC39e_ Thr ncrvtjat %yniam 
orisiTtoany lira ork ihf! am filce of ihc Iwick of ij]p Sjody and 
ii infolded in devcIopiTirnl a? ihr neuTiil Iu1k*p thr pre- 
riiTwr nf rile F^iinal cord, witFii a bullions CMpiiti&LOn at 
Ihr brad ifjul inrirking rhr hrain. All ihc 9«nse orL^ans 
lubinate m thi* <Hiit-r byct^ an infolding of (frailly- 
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iiio<li£cd ^kiji spjTfajce meets iiii otilgrd^vlh from ihr cen- 
traj rieivou# 'ftsia arranj^emem is H’dl shown in 

the eye where the reuii^i, an excetuion from the bmin on 
the slidk of ifir opdc nerve^ trupn ihe transpanritt lens 
developed from the os'crlying skin. 

"[1ic intierrntvrt layer or rndodiTnt forrrti Ule whole of 
the lioutfi iuvd iisu^oebiled gkriib^ such as liver and pstti- 
Cieusr the limtg of ihe respiratory tract and Jungs; tJie 
thyroid and parathyroid gknds. VVe luive noted tltat die 
intr^iriie devrjopt On the hiirk wall of the af:idoinijial 
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cavity, and dteri conies to lie iusf»cnded in iliai eavjiy 
hy a mBentery silLI acUiched to t}\e f>otlerkFr wiilL Anil 
tlioutgU die snull inlcstbie retains tliis position, die 
latgi? L>owel iindergoeH a coin plica ltd rotation to bring 
die eaecujii and mcending cotnii to die rifrht und ihT 








ccjloii to \lit Jeli ^—^ roiuiiGii tliul be 

reversed, oi left isiL-ompteie. 

Ther mtmncdmtc kycr ii the mcioJrrm^ ort^b of £ill 
(he cuiinectjv^ ti^ues of ihr Itody: the iKine ijJid ciirdbige 
of the aki^teloii; the fcelh^ alt (he inu^lef of both volim- 
ijiy 4nd iiivolnntmry i>j>e; the heiirE iiii>d bli’^fxi-vf^ssels; 
iind the ty^att. 

The general fe^lurcK of ifie dfvcJopiTicirii of the- limti- 
)mtJ> Juiiiie fjcrft touched on Ai p, 51. Ai any 

poioi iu liie fjEiumghiiddy compLne putt tern of ilrvrlo|}^ 
inent (liiiigi mjiy or upt far enough. The 

spuial corti may lie lefi oii tlie Aurface oX tiir twi-t aj mi 
open layer in^teiid of n tulie; or it may djevelup nonnally, 
but the two lialve? of tin? vt^rtchral coluiuji fail to encliMe 
ii cainpletrly. bavtiig a gap Ijchind.usually in the liintbo- 
sicml region—the coudtiion known as spina htfida. The 
pulute may reititiiti cirft if it\ (wo hitlves fail to nmt in 
thn itmf ijf ific iimutli; llie MTptam uf ihr may 

mnaki iticonijitletr, nllctuing a v^ictog^ iirid dmibling 
udmixf urr nf vinious wllh lu inrid blood; a bone or a Ibih 
may fail to develop wlmtly or in I'tajt, fin|^r» and 
inay be loo few or too many, Wlmi b outstanding lit 
ail this is the overwhcLuiing fretpiiiiicy with avIiecIi the 
develqpiuenUil process inches \\s way to an nf-frurate 
ending at a Cdnsfant uiiic, redpmea] orgpms inattiriiig 
tcsgeifiex. Tlie ^ijqiniic, indeed* h tlial any error h a 
rarity. 

Tinie-Mie* 

A note m tla- djrw.'^ of cenain importaiit ^tage? rimy lie 
gimi. The primilivi! voidot of the embr^tJ are 
fireociit some 10 days after fmtlizatiofi, and ihe infcef- 
wiiijtg emlir>tmii: area begins to dcvrlop in ifir third 
week i head and Laii foids^ neufal groove and Itcatt^ jifc 
nf}viOLts bv the fogrtli wetk. In ihr fifUi wwk dicre 
:ilMirar> the |em of the ryr. the rudtfnents of the fore, tlic 
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gtl^:irThf5^ nnd ihc stuinpM ol the lipil:^bud^: and tin: 
«:nibr>'o is jmw n filth nf an inch long, 'iTit sixth w^eek 
the body ^¥c!I curvi:il un the head jippmxLLnai^ 

ing tP tbe taiL^ the umhiUcal cord Altacbed lo the 
Inrlly near the latter; iht^ liw mkrge^., the litnM}ud% 
grijw (Hit and are dejiinncutctl hi to ihcir !cginE!ti i>. 

By tttc did of ihr rigbih week the cthbryo ii an inch 
long a ltd Is ilHii iceftirwniicJ kmnvn tlw /oetta; eyi^ 
rar^ and nuftrii^ lunc fqimed, tlie tutenml genttali difTcr- 
cijtjated^ and the riiLgrCT ajsd toes clearly niarked out 
fine downy hair appears in I fie fourdt monili. when the 
iocLUs b H inchi^s long; hi the hfih, foctoii t?iqvcinent& 
fx'gin and ihe skin hecninef covered widi a greasy 
a^cretiofi. 

By the Mrirmtli nionih the eyelid:& havr ojiened and the 
tatieles deicencli^J iiitq die sciotuJtt; and dmngh the 
foe till may now \k vlulilc (ie., capuhk of living} if iKsrn 
prematurely^ it m nut odj^iiaiely clothed wilh sulicu- 
lancooi fat until the erid of thr Etinth mouth. 

At th<’ ulerm cnntnict*, rupturing the tnem- 

bfunes -uid eaiirUiiii? fir^t the foetus and amniatic fluid, 
ihm Ihc plaarnta. and finally the luembnivn turned 
ingude qut iike an mnhieJla. Ckhfialn unportaut changes 
occur in the child at and isoon afier this iiKutment of bi'nh. 
During foetal life ihe lungs have reiiuiininJ unixpunded 
and airier; they nerd tin blood and thr stnram In the 
pulmonary artery^ b sliutiied ihrui^h a bypass directly 
into the oum. Witli die fint erfy die lmig\ ex|xA»df ihe 
puhiucmary dmilatiofi b rst^tblid'ietl. and the bypa^ tqnn 
rlcMes off. 13ie poruoii^ of die uruhlhcaJ ve«iiph ooniaiiied 
witliin the foe ms also fiecotiic diriwllrd-up and oL Elter' 
ated^ and die fomier parasite I nu become Rh independcul 
urgniibuL 


aiAi'jtji XIV 

EVOLLTION 


Wt. tuiy define man'i plii« !n Uie world of livine 
cn'jituiei by rtccessjvejy iiarttMing our tenra. He Lt 
>ut uituiutl, and not a pbun- inultiocHuJar, ajid iwW uni- 
ctlMftf i ft clmrdiite—and a vrndinite djurdate, not tm 
in^rtebratc; a ^ittbraie with and t»t a jawJei, 
himprey or hagfish; a trmatrial vcrtetirawr, and not a 
h-ih: a wiinu-bbodrd miuniiiiij. and not a repiik. 
amjihihmi, or lord; a plawntaj and nol an reir^kviiw 

or poudiwl wanniial; a prbnat., widiih the pkMi.'lak 

ajid an at^iTinpoid willnit die priiiialM; a inan within the 
autiimpotcb. and finally a mwlm, nianW/oma 
“ftft dutuici from more priinidve torcnuiiww. 

Let HI dhouts then* terim$ in more detail, 

Cbordatca, Tlicse are a great group of anitnaJs tajiniie 
mn di^nerate foi^t mdt at sea-sejuirts to cvi;r>‘ foitji 

g, martne fishlifie aneetior, an ancestor pqsigesiing 
o«tmn ebuactor. «pa«ttit.g i< from eariier form* and 
handed down, with modifimtiorw, to all chonktra tdnee. 

unnerand'^^ 7*^' intr- 

upfier and lower nirfacts. and tliOu^ih thii hodv was sh;. 

along the kids, the altdoimnal organ* in tlir vcninit 
poniou of the la^y mminmg a* a unified system, 'ndi 

pf lif^ audi *3 the eatitiMporm, where eaeJj body 
reduph^u^ the neat and carrim a complrt^ 
*01 nf OTfran? Ctjordatr Mjjjmmtatiivft was aJs, apporent 
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not only in thr niuurk hut in ihi^ titrv^ 

supjilying thrjii u/hich rinv'rgtd fiCKn ^ iuTV'c run- 
rving tliiT Icnglii of tJic body. Finnlty, ikiid clLiuuctrrbdc 
of this group of anumils^a^ its name unpttes—stiden- 
inj5 rod, or notcckatd^ the forcrunificr of tl>c %trtchral 
column to vertebnucs proper^ travmed ihff Iwxly from 
riid to end immediatety in front of the nerve cord, pro¬ 
viding an of levera+'c for the nnusclcs. “^The sign^ of 
thU pfimltivTr orgaoifjiuoti fienibt even in msn, A tehc 
of tlte notixilioni b in lie fcHind m tlie titupir jdly <d 
iht pul^jy oentml iiucleiii in c.ich hbrociariibiguHius diic 
Ik tween a [lair of vfirtohral hodip$—a relic itdl occupy- 
irig its old jilacr anterior to a nrr^'e cmd which Itaj hccoine 
the cord. And the stigriieiiiaiioci ol'' ihc 

<]f the hacicf and of the spinal nerves suppLyliie them, is 
siiil to Ije seen—most clearly in die rdi spaces—distortrd 
rhougfi the pftirern has been made by the ervolutionory 
L‘invt>[i'TK:o of die Jjjiiti.<. 



FlCI. itif-v A sini|>1r chofiJjllr^ :lLtll ill nuilrtH'f'- 
die llatirrEfti- Nrrtse. thr ^rj^iTffrtitAtuin drtPijl Wurictlr 

blocki partly rcnwwfnl lo ritpotc iti-r iJ^HiDcliard [iih 
nic umnb mlcadiiJ? tuu.h pdil-gtJt mvi dlHf pf«- 

biiraikm occopy a ffniiiivan vrnln) itKkmiii^al cftviLy 

and {]pcn rjcltmitlly al fEic anu* phh the plurffuc 
Tht ewTiT: rtiwl k mi dinwn ht«. 

(t-'miii V 4 FUia|^'r L^€ ^ Vifii^iitin}. 

HiolngicaUy, the appearance of ilie fldi-lihe cherfdate 
on I he rvohitionary WJir wu* inifiortattl. Simpler fufin^ 
^if life oflrn have ;* frec4winitiitng inteniU'diatr or larval 
%ta 4 re in liirir life cycle, Uiii tJir typioil adult k sedentary 
on the sra floor. Witli the cliordale we mret an active 
adult able to reach die surface and hrm™ on the ample 












food nfourcn of ihc pknkttm. die fimi ticp from tile Ki 
bottom to dry lorid. 


VflvtobntOG. The vertctirates an; qttonlaies po^iesitjn^ 
at least die Tudittieiit$ of a cranium and sufne eiadctioe 
of » vertdml eolouiJt. Thr forward end of the simple 
nervous system li« lietxisite a ramplcst tmiini and in 
relation lo this llie« luve 4|iptured setise or^atij—eye, 
nose and ear—pcmuitljig a iituch more dabotate pattern 
of response to envtroiimrfii Al s lim i dt Movementi beome 


to |toarre«r*l teatao . 
itowUj;. iht imwlf blocb (iiir) nireiiind ihv n*f\e cool 
vinli ifciMtwrd in.) tytna touuRlairt* iq fmnt. 

't* ^ lhrjiNs.TW.WfiL}, 

Vrlihi tnr ^Ip Jiiw f M lAr t^ir nf 

siFnm Vw*itV ^ f 
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Hiuore spETtLiIkcd io imitE (lie m-ods nf llsc?r ‘rdjnktU .trid 
the sidi>fiiT4 of fishes wefe fitadr u?e flfi when vcrltl*T5itie% 
rverituEiJly becaiyic la riel lyilTtuiU, liiiilafi fot kjcrtiiiotio^ 
uisid ultimately iW harjeJ* fuf iiiiUltpulaiinrL in iliis 
dcvtlopmeisi, diry praMity thnmKli fMi-waicf 

stiige and rnlurcd ihe 4aU cun lent oi llifdr blcK’ni- T\x 
earlkal spiscifiwtiJi of Ukc mif snrvivliip 

pneys^ were without |fl\v3; the jiCi|uisUion of juwH 
isciv pdsSiblii ( iiis hi utDiek ■mil fo^^gatlnuring^and 
leiszriied ihr. ti«?d luJ heavy pitntciive armanieiil in the 
shape of pjialitatlimx^*^^ ot' lioiiy plates- Typical, also^ 
of vertebrate evolunon was ibc ^ucqukititjTi cit a di.iiJil>cml 
heart iitid of a respimor)- piginf?ni—ftarffto^fft^^iH'- 
carrictl in little packciA itk itsr red cor|iti.iirl*3 and not in 
jfiniTpk solution in the blond pbrnna, two c*f;niL;rt grcutlv 
iiiipnmng the eflldciicy of ihtscirciiblbn, wrlU llic 
air^brenihiTii? Iniigs and wiiriii bWjd oi birds anil 
imnnun-^ b i jirrmiSled in tla-av two vttlrlnate forms an 
rxtmvaitant rxpenditurr of eiiL-tgv in iiiownicnt which 
had IrtCiJ Jiiiln-rUf mqjOA-iiblc; a change idnio^t coinpar- 
hhlCf hi Inological jJTojrniss. tt> the arrival of atomic 
cncf^ on tile jiidnstrUi] flceni!. 

The he^d. As vcriehnilfs evnUTd, moTe and tnoTt 
imporiunci^ attached to otmira! enntml ftixni tin: eitlarg* 
ing brain. An ebbomte hIiiII dt-v^loped in piolrcl ibb 
and to hnu-ie the seftsf In the <b>f*fidi the *kull 

Lfi a sltiijjle colli^tioii of cartitHi;inmii sert'infi ttiis 

piirpnsrp lio«ra dewJtqii sJ osm-'Kliheationsof tlvc vertebral 
H'^lfiiientd. at thb et]d of the Uidy. {it must Jjc rcincrn- 
ttefcd shut jn mor^! primitive foi rns them is no particular 
\ir;vd or loll ciidL) Tike jaw devtilojjcd as modifir^linns 
of dir gill arches jmi behind die sknlb info which they 
were eventually iiicorporan'd. In fact, ihe head nf higher 
vertcbraies, an fljj[Hiiieiitly unitpie iiruL'iuJT with a 
s)KTbli?:€d neck to connect it to flue tiuiik, h merely tlu- 
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(Ifid-result (>f Cdutinuou^ cvolueiDiLity diaijfsr in the 
vertebral M ono rnd of ihc T»dy. D^^t^iysr 

Itmirip jaw 3 and orgam ba'ttj developed htPt the 

lotji] of the skeleton hsfl ijeen oontspond- 

iugiy dismried |o form the skulls and yet, desjsiic ihdr 
iTH^em ctiniplrsctty, the bony skill] and the hmii v^itb iti 
poira of cranial itervr* correspoiitl in their origin to the 
simple Acgiiirfiial ekinmta of spiniil column and ipinnl 
cord iii tJ|)c t niiilc pfupcj. 

Ma)]EiRiKls> With the birds., i.lip jjiaimtub reprcirii) 
(he vcrtehraie form most to life on Jaiiti Thrir 

pecu^tits enable I hem to live in the ithkI difilcuJ! 
ccEndiiiom. As Professor J. 7», Yotmi; .strikittf^ly puts ri, 
"A cajitrl and the man lie is curryini; may cootammore 
water tlimi ti to lie found iti the air and sand wastes for 
miles around , ait iitslarice of the extmnp improtKibiiity 
of tnattuitalLm life wlikh i* n tyjjicab All life Is im- 
probable agaitwt the baclcgmund of the nondivin;; 
univerait, i« the sense tliat liviiij^ eeealitres maintain them- 
sdw and leniponirtly put a lialt. in ilu-i/ jisoiopksmic 
whirljtools^ to the t^tieral ruimiiijr down of etiej^^\ 
Monmials do this to a tfroater degree tlian any olhn 
fremH, save the birds, and have miMid tlw- ntiei^ flux 
ihmgh the living body to its hf ijchi. Tfiey can (naiii- 
taiii a csnslant tempemture liiglwr tlun that of tliuir 
stmouTiditigs. They can live in cold polar regions, mid 
nm alto live and grow tiimugh the winters of icmperjiie 
/ones when eold-ldnodt<d ereatuns must hibernate. This 
fire life in die ttn»t diverse extemal condition is due 
lo Ihcir alsility lo rcguLiie such factom of thrir inierml 
stale as l»dy teiii|a;ratiire and die eomiKKitinn of blo«l 
and tissue Huiihat an ama£jnglvcdns(ai>i level, no inaiter 
how die rHinide world uhiingcs jihviu-ally ar rltemieallv 
At the sine time nuiinmais havtr produced devices— 
limlB, hands. Irunlcs—enabling them to alter tlicir eii- 
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vi]t>ijmt'.jrit to suit hy dii^ging or by 

buUdiUf dAin^d Uicy Arc bcavers—or bl^iin^ p«?ces 
grT the earth's ^ifoCT il they are uiku To qunrce 
^'ounif once nioie^ Wanixtb^ enterprific, Lit^iiuisy amJ 
rare ijif thic young liavc brtn ihe husi^ <d inUfiuitalLdti 
fOccEss throughrKit their histoiy . . « Tttey might wrJl 
lie dHiiwd iii highly jHrrcipieiii attd mul>j^ ujiirnals wiUi 
large hroiivs, ■kr.irui hlodi^ ;iih 1 vvaterijnxpfed- u5Uiilly 
h+iiry* sJdm^ youJtji are l>oni olivT:''* Tlie>' also 

have a dUphra^ii a fourcliainbcred hearty dnd a iiiigle 
lefL-^iided aortic arcli^ Friinitive nLammabi it b inif, 
fharcd ilir diameters oF olhcr^ Icnvef, venjcf^mieSi^ I'hf 
surviving pklypiis lias ihe skelcson and egg-Liying Itfthit* 
iiF a reptile and a hird^s hill, an exccfjiion which may onct- 
have been tlw rule. But the typica! rnammoJ is phrenSui 
ue,, the young Llrvek^p For a long ^Jcruxl within thi^ 
uttrrus and are fed during tJtaf liute through a pLicentj 
attached to the inner lining of the utenu (nee \k 250J, 
lliingK urn quJije cUfTcrent in the few notvphceuul, 
fmucited fniiniujaU^ mainly itiawupiids, vvliett the young 
are Ixmi only a few dayj: or Vitreks after coneeption am! 
crawl precociously to tlir jxnich, where they glue ihcrn- 
sdvK to tJic modi ex's teats for niuny days unul separately 
viable- 

Thc trite pbctnial mamma b, as they evolved, tendid 
to bteoiac larger, and their longer; they walked on 
iheir cUgiii^ and ttoi cm the sole? of llicir feet; the trrila 
l>ecaTne ^dalbced for prediMuinamly hertjivnroMi or 
camivonnu dicH-i and ihe brain expanded iti ci^rtuiii 
ir^giofis—ixold^ly the frontal bbes—at tlie expense of the 
parts cuiicrrtjed with sraeH and y> iinportanl to \mvcf 
arumah- 

PtimatfiS. qricinfll placejitaU wen: tree-living. 

Tlie ptimatfit and the monkeys apes Aud inen Imnvim 
aiithfapotili wilhin the Target ptimatc groups lemained 




^ iind Jhtxtfoie reLuliJcd kiii^ fiK^t fiiti^crb ^id toci :i.nd 
the mobile cbviclc wlikh alher havt lost. I» 

the active life of the iicetopii quickness <if brain and 
rtwjveiiienTj prehensile hundf and ^eet and gmspirkii^ great 
toes, tlie df:vtfbpiTieiii of ryrs. aiid ear^ at the expense 
of jmellfe oil pTOtfiiMscd apare *rhe lirain furciitne enpr- 
timuly large, erpmally cna^ipiul fvUiolJ and ftiootai 
(asaodutionull blM-i. Claw* gavr way to italh Nloldilty 
of the amt w.» greaily fAcHjtatrd by retention Of ihr 
cUvidet by addliiK llw rai‘|a^ a nic^jih' ?«piila U> that 
of tfic tfuo slioul^r Joint (see p, and hy on Increofr- 
itig rar'iio? of pforkadon uud ^upiuahon. Jn repnxJpclinn. 
nietuiruation ikow appealed ftH- die fxtsi time, ^ [jcruxltr 
br»kdowit of the iiterliie bniiig after tlic failure of 
ebilTomic prepariiUoiw for the p^ksiWe impbiuution of a 
fertilized ovum and suUi^uent plaeentatlnfn Parent^ 
lieguri to care for their ypung^ btig after birth. 
family arrived. ^Vitilln tbe primalew the aridiiti|^kid6 con- 
tinuEtl dfc develci^nrirttt td a complex mkd tile Iwed on 
lighi and noi on stneth and ncccnnpanied by elal^oriiie 
emodoUkil expttisicMi. The outer cai^ ^irazik^ the litfge 
eyca faced dirrclly forward, tfir enonooui cerebral fietnii- 
phciei ovcflmiig sJie hkidbroin, imd llir roiitided IwMd 
lopped p okulnle neck. 

Man. ManV bitun is larger them that of ;my ape and 
dilTtm more from it than the ape^j, in Its inrn^ dilTcrs 
fmni the hriiin of otla^ jirkTfiro|Kiid!k Tlric swolJon ftoriLal 
and occipital W>ei pgmt to the greater imporiunee of 
eatnion and rcslraiiil, reflerlirm and wsion* in bumiin 
life. WV flaw dcvelofxri Avr^irur^ of iMit^lv^ and of 
mir tsYirld, CDttscicair thought^ azid^ alxive aJh ii|icTchH 

Man walk^ imd latter* nii iw<^ legs ntutlinily, aitd 
not occusiniiollyv und Id* spltial cdlujim h ccumpoitdingly 
nwxiificd into a swjnetire of LkUrrnaijitg curves mider the 
venkal tlrcsse* {w p. i-f4l. ‘Hie iniet-vertehml diec^ 



Flu. 161. Thf bwc* oJibe hiwi Hmtg t/ prittwim 
vnjwl to iitflpgi iIk <n>hili«iwydcw.k^i^^ « thrftoi^ 
MJlqSit uf ihc hiinukfl volkll loillir with 

it) Icn K«k Bwl nronnmnt imU inxbuiicr (<#.)• )he welU 
k*el {<»►). «*«* nODKipiwsiUe B«« hw ip«i>. 

(Fkbh VoofiF** tif* </ 











IxHJoaiitt more in Afju? atnJ fstnrikiii— 4 nd Ud 

of tenor. The ardiitL'ciuro of jjelvUp hip join Lhigh and 
bonei also diangeji^ Jind die tiitrniuJ *miciijn" and 
tTuhccu I AT koit of these bones refiret [t pureJ^' njechiiJiic4ii 
iolnUon in the engiEteorini^ proljlem* pjtfSented to ihein. 
iklffnct\ the ;Aohitfvi*jTiirni of iftniponiry s^tabiihy in iiand- 
on one m running-or waikhig. h a pmbleni which 
prodiictt greai hypertrophy of ihe ^liitcid muscres In die 
hiitloiek^ winw function it n to fis the pelvif over thi* 
w^i#f}it4^rtrh^^^ hip |j. \ S2}. \im^ nock of tht 

huiitan ftmnr incrrantt ihr levmge av.iUahlc to these 
nturclct; ajicl, Tdihtiugh this cbngAiioii ki«f» the upper 
ends irf ihc feuiora well awuy fmen the J^wdy, the inward 
Jttopc of tlie Oiii^hs ljrin^:« ilic kiieea toid feet l>itrk ttiwlcr 
the centre of gr*iVily- Hie iirehrij of wdfjht di»- 

trrliLLtkm in the feet peculiar to nun; tuuj ii die 
iihantlonnii'iiT of the shoiT tnobilc fir^t rneUitar^l seginrtjt 
lintJ the opfjn^hk- greiil (oe for a larij^ fixed segment 
strong enough to take the pn^pulsive thrust of w^ulking. 
IliU change is net fatbfnctpniy uccomplbhird : jn 

MU fit- individnah thr fiinsi nieutaival remains s^hfwrt and 
Ufuw and the gtesit toe adduct«J, an atavism %vhich pro¬ 
ducts Luniom in young peofile and makes it rJifficuit to 
wear ordinary ahoe^ 

Thr lurnian arm and Its jnusclc:^ fuve Iiecocuc shorter 
and Ip^ |Jowxrful than In tlie apes aa they do not have 
Ki suppon thr liody weight in winging. And the chtiU 
from which many of the alioukler-giridfe mn^cli,^ arise, b 
cofttspojvdingly puny. In the Jiaiid, the small intrinwe 
tmuiclci coiiUpJling thr digitJi have greatly tbv^lnpcd, and 
a truly f^jKisahlE iliiunh is «eii fm the fira lime in die 
anmial kingdom. All the dijjcrencc* between ufifier and 
lower lind^ in apt:* and men result from the iiii|j]r 
onginal difference that tlic ape usw lih? anm, and man 
iib leg^, to gel aboutL 
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Hm: characieri&tics of the huniitn tiuU «iic the lesufi 
of chani^ iq brain ion, diangct i» dentil km, and of a 
new |joise of head nn neck. Tfic gicrwtfi of tljc frontal 





H sapiens 


Boandirvpus 


H.nean<k/^knsis 


fto- t&i- Hic ftkiilk cX Ihr hikI oT 

■TJMCVt in itc fian. Nciic iht mlArge- 

mtnt ofibc ftnixiunu ihc rtMiwImM ^»lf coniitut^ die 
rtirrti ix froiiwi wfium mnl iHjc fMaakiti of ibr loiA«t |ftw. 
Ywing'i Uf^v 
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(CAM'S lifoduced the wrtiraJ forehead and face, the 
apparent unce, ai the tatne tnne, the jawt luivc receded 
(thougFi the dill) itficJJ b a biiiun phcriamendn). The 
great brow and occipitat ridges of the gonllft’* idtuH 
liMV* disofipeaied, and a gmeial roandlng of contour 
takft) pla^ Vmica] Itahnw of the tkull on the cenned 
afdnb is mt»e perfect ant) the stritKunjiiiidid rnusdes 
which turn the well-pourd iiead frotii w tide, have 
ptiUcd out die pnimlriejit miuioid pinemo frbtn the 
base thr ithoD (^^g. i25), 

Tlic gi^ncruL xitte of atid djev%Jj[>paiEiit of thfl 

Jiumari Ijody 15 oonwdetihJy slower Uiaxi thiit of tbe ap^ 
whw boff lioue^ have itiHr epiphiy^ finally do$cd by 
ihe ^ of l2-!4 iiute^ ul H-18 w in niatu Bni it 
b thU long periitK) of rcceptlyo h^rnqtnHtyi numta^l n# 
well asr phyidcal, dtiriiig whkli iIhT ywng btmat^ being 
muatrn in cohtuni^ need of CAre and pTotcetion, whidi 
alto gives him jiii "opporluiiity for learning aimI ttlUtn-< 
lomit unrivalled by any other ereatuco. 
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